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SUMMARY OF FINDINGS AND RECOMMENDATIONS 



1.0 INTRODUCTION 

This report on the St. Thomas (Elgin Area) Water Treatment Plant 
Optimization Study was prepared by MacLaren Engineers Inc. on behalf of 
the Ontario Ministry of the Environment under Agreement dated December 
10, 1986, 

The project is a result of the Drinking Water Surveillance Program 
(DWSP) being carried out by the Ministry of the Environment on muni- 
cipal water supplies. Under this program, which began on April 1, 
1986, a continuously updated base of information is being established 
on Ontario water plants and water quality. The Water Plant Optimi- 
zation Study (WPOS) program was initiated for each water plant entering 
the program in order to complement the data generated from the Drinking 
Water Surveillance Program, 

Terms of Reference for the Water Plant Optimization Study were prepared 
by the Ministry of the Environment. The purpose of the study is to 
document and review present conditions and determine an optimum treat- 
ment strategy for contaminant removal at the plant, with emphasis on 
the removal of particulate materials and disinfection processes. To 
maintain a current database of information, it is envisaged that the 
WPOS report will be updated on an annual basis. 

As a supplement to the Water Plant Optimization Study for the St. 
Thomas (Elgin Area) Water Treatment Plant, a separate report was 
prepared on the existing waste management practices at the plant. The 
report provides an overview of the existing treatment facilities and 
includes sections on sources of wastes, waste characteristics, present 
disposal practice and estimates of capital and operating costs for the 
existing treatment works. The report was prepared by MacLaren 
Engineers Inc. for the Ministry of the Environment under the title: 
Wastewater Disposal Study, St. Thomas (Elgin Area) Water Supply System, 
August 1988. 
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2.0 HIGHLIGHTS OF STUDY 

2.1 Raw Water Quality 

The St. Thomas (Elgin Area) Water Treatment Plant is located on the 
shoreline of Lake Erie near Port Stanley. 

Raw water is drawn from Lake Erie through an octagonal-shaped crib and 
1527 mm diameter reinforced concrete pressure pipe. The crib is 
located 1189 m off shore in 9.2 m of water at average lake level and 
has a depth of submergence of 6.7 m. 

The lake water is generally of good quality with the exception of 
turbidity which varies widely from day to day. Monthly average turbi- 
dity varies form 60 FTU to 90 FTU. Greater fluctuations are experi- 
enced in daily values which vary from 2.7 FTU to 424 FTU. Higher 
turbidity values generally occur in the periods March through May and 
September through December. 

Chemical water quality data evaluated showed that the raw water has the 
following characteristics: pH generally being above 8 units (range 7.7 
to 8.6); alkalinity ranging from 95 to 124 mg/L as CaCOj; hardness 
varying from 120 to 139 mg/L as CaCOa ; total ammonia ranging from 0.009 
to 0.101 mg/L as N with an average for the study period of 0.032 mg/L 
as N. 

Bacteriological water quality of the raw water source is good in 
relation to existing standards. Data indicate that majority of tests 
have a total coliform count in the range to 100 per 100 mL and a 
fecal coliform count in the range of to 10 per mL. 

2.2 Flow Measurement Accuracy 

The majority of primary flow elements consist of magnetic flow meters 
(raw water, treated water west header, service water). Other elements 
comprise one ultrasonic flow meter (treated water east header) and 
various Venturi flow tube meters (filter effluent, filter-backwash 
water) . 
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The raw water magnetic flow meters have not been re-calibrated since 
they were installed in 1967-68. But review of the data has revealed no 
inconsistencies in the flows from month to month and year to year. The 
treated water flow meters have also not been re-calibrated since they 
were installed (1967-68 magnetic, 1986 ultrasonic); however, no 
inconsistency in the flow data record was evident. Service water is 
taken off the east and west discharge headers before the treated water 
flow meters and is metered by a Fisher & Porter 150 mm diameter 
magnetic flow meter. Filter backwash water is taken from the treated 
water pump well and is not included in the treated water flow pumped to 
the distribution system. Filter backwash water is metered by a 600 mm 
diameter Venturi tube differential pressure flow meter. 

2.3 Plant Capacity and Process Design 

The St. Thomas (Elgin Area) Water Treatment Dlant was constructed from 
1966 to 1968 with an initial capacity of 45,460 m^/d and an ultimate 
capacity of 90,920 m^/d. Provisions were made for expansion to 181,840 
mVd. 

The plant design uses the conventional treatment process consisting of 
rapid mixing, two-stage f locculation , sedimentation and gravity, high 
rate, dual media filtration. Water is pumped from the Low Lift Pumping 
Station through a 900 mm diameter concrete pressure main to the plant 

1.4 km north. At the plant the flow is split into two 400 mm diameter 
supply pipes which feed two parallel pretreatment modules (rapid 
mixing, f locculation, and sedimentation tanks). Pretreatment modules 
are interconnected after rapid mixing as well as after sedimentation 
for flexibility in operations of the plant. 

2.4 Process Automation 

The plant is equipped with instrumentation for automatic or manual 
operation of the plant and pumping equipment. Automatic control equip- 
ment consists of analogue instrumentation, which for the most part, is 
no longer used. As such, plant operations are essentially manual 
except for the filters, which are operated on a semi-automatic basis, 
and chemical feed systems, which include automatic proportional-to-flow 
controllers. 
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2.5 Plant Operations 

The plant is operated on the basis of remote manual and local manual 
control. An analogue supervisory control system allows the plant to be 
run automatically except for the chemical feed systems which must be 
initiated manually. The backwash cycle is initiated by the operator. 
Once initiated filter backwashing is done automatically and is 
controlled by an analogue filter backwash controller. 

The plant operates on the basis of 2-12 hour shifts, 7 days per week. 
Two operators are on duty during the day shift and one operator mans 
the night shift. The day shift operators are supported by the 
Superintendent and Assistant Superintendent. On the day shift, one 
operator staffs the control room while the second operator monitors 
plant operations, carries out water quality tests, sets chemical feed 
rates, confirms the accuracy of on-line monitors, receives chemical 
deliveries, and backwashes filters. 

2.6 Process and Qual ity Control 

The plant operator is responsible for process and quality control, and 
maintains the daily log sheet. Chemical water quality testing is done 
by the operator in the plant laboratory, whereas water examination for 
bacteriological and biological parameters is done routinely at the 
MOE's laboratories. 



3.0 PLANT PERFORMANCE 

3. 1 Particulate Removal 

Treated Water quality during the study period has consistently met the 
established Ontario Drinking Water Objective of 1.0 FTU for turbidity. 
Effluent turbidity varied from 0.11 to 0.17 FTU with an average of 
0.14 FTU. Based on the low effluent turbidity (high percentage 
removal), and the fact that no filter breakthrough occurred prior to 
reaching terminal headless, the alum dosages are suspected to be at or 
near optimum levels. 
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3.2 Disinfection 

Prechlorination was practiced at an average dosage of between 1.3 mg/L 
to 1.5 mg/L for an average total chlorine residual of 0.76 mg/L after 
the filters. At the 1986 average day flow a total contact time of 5.0 
hours to 9.4 hours is available. This long contact time is beneficial 
to the disinfection process, however, it provides increased opportunity 
for the formation of trihalomethanes (THMs). The levels of THMs formed 
at the St. Thomas plant are relatively low in comparison with the 
current Ontario Drinking Water Objective of 350 pg/L and ranged from ZZ 
to 71 pg/L with an average of 45 pg/L over the 3 year period. 

Postchlorination is applied in the high lift pump suction conduit 
which, together with the pump wet wells, has a detention time of 50 
minutes at the design flow rate. Dosages range from 0,2 mg/L to 
0.7 mg/L. Variations are due to changes in the chlorine demand and the 
plants objective to maintain a total chlorine residual of 0.9 to 1.0 
mg/L in the treated water pumped to distribution. 

Based on the bacteriological test results for raw and treated water, it 
was concluded that the disinfection practice at the St. Thomas (Lake 
Erie) Water Treatment Plant was very efficient and that no immediate 
improvements need to be made to the process. A downward adjustment of 
the high raw water pH during the summer could be considered to improve 
the efficiency of disinfection, although any inefficiency that may 
exist at high pH appears to be compensated for by the long contact 
times available in pre- and postchlorination. 

3.3 Taste and Odour Control 

Treated water is informally examined by the operators for objectionable 
taste and odour by simply sniffing and tasting the water. Although no 
problems were reported for the study period, some taste and odour 
problems did occur in the past on a seasonal basis during periods when 
the raw water contained elevated levels of algae, primarily Diatoms and 
some Flagellates that predominate during the summer months. 
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Powdered activated carbon is used to control taste and odour. The 
carbon is dosed in the rapid mix as a slurry. No formal odour thres- 
hold number has been established and the operators have developed a 
basic dose guide chart based on qualitative tests and experience. 

3.4 Aluminum in Treated Water 

The average dissolved aluminum content in the treated water varied from 
0.008 to 0.04 mg/L over the three years. For the same period, the 
treated water pH ranged from 7.2 to 7.59 units. 

Comparison of these results to other treatment plant outputs reveals 
that dissolved aluminum residuals were very low, and are substantially 
less than the value of 0.27 mg/L theoretically attainable at equili- 
brium in a pure system at pH 7.7 (Amirtharajan and Mills, 1982 after 
Rubin and Kovac, 1974). 

In view of the low aluminum residual values in both the raw and treated 
waters obtained from the plant tests, it is suggested that the test 
procedure be reviewed and water samples submitted to an independent 
outside laboratory for confirmation of the in-house test results. 

3.5 Stabil ity of Water 

On the basis of the Langelier Saturation Index it was determined that 
the water is slightly corrosive after treatment. 

4.0 RECOMMENDATIONS 

4. 1 Physical Improvements 

Apart from one exception as noted below, no physical improvements need 
to be undertaken at the St. Thomas (Elgin Area) Water Treatment Plant 
with respect to particulate removal and disinfection. 

In order to facilitate monitoring of the post-chlorination dosage it is 
recommended that a separate weigh scale for postchlorination service be 
installed. 
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4.2 Studies 

a) Operations and Process Control 

1. Initiate a flow meter calibration programme to verify the accuracy 
of existing meters and, if necessary, to recalibrate flow meter 
instrumentation . 

2. Prepare and maintain an up-to-date process piping flow diagram at 
the plant. 

3. Operate both pretreatment modules during peak summer demand 
periods. 

4. In the calculation of the applied alum dosage, a concentration 
factor of 649 kg/m^ for the alum solution is currently being used. 
For commercial strength alum solution (48.18% alum by weight, S.G. 
of 1.33) the correct factor is 640.8 kg/m^ . This value (640.8 kg 
alum per m^ of solution) should be adopted for future calculation 
of the applied alum dosage. 

5. Confirm the accuracy of the sodium sil icof luoride loss-of-weight 
recorder and verify analytical test results for fluoride obtained 
with the plant lab spectrophotometer. 

6. Results of dissolved aluminum in the raw and treated water are 
very low. The validity of the results should be confirmed by 
verification of test procedures and confirmation of results with 
an outside laboratory. 

7. Consideration should be given to reducing the aggressiveness of 
the treated water. 

8. The wash water consumption as a percentage of treated water flow 
is higher than normal and validity of the records and methods of 
reducing the amount of the backwash water used should be 
investigated. 
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9. The filter media should be inspected at regular intervals; perhaps 
as often as every six months. 

b) Particulate Removal 

1. Continuous Monitoring of Optimum Coagulant Dosage 

Investigate the benefits of using a Streaming Current Detector 
with strip chart recorder to monitor the optimum coagulant dosage 
as determined in the laboratory by jar tests and/or streaming 
current titrations. 

2. Flocculant Aid 

Investigate the benefits of using a polyelectrolyte as a 
flocculant aid in the treatment process. 

Benefits to be derived from using a flocculant aid include: 

1) the need for a lower alum dosage hence the production of less 
alum sludge requiring treatment and disposal . 

2) production of a faster settling floe with better filtering 
characteristics. 

3. Filter Preconditioning 



Several studies have shown that filter preconditioning with a 
polymer or coagulant will result in lower levels of turbidity 
breakthrough and for a shorter duration, in a filter at start-up 
following a wash. This procedure, which can be achieved by adding 
a polymer to the rinse cycle of the filter backwash, should be 
investigated for possible implementation. 

Filter Operation 

In order to reduce filter breakthrough after a wash, management 
should investigate letting a filter rest for about 15 minutes 
after a wash before returning the filter to service. 
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An additional way of reducing filter breakthrough after start-up 
is to filter to drain. This procedure should be investigated, at 
reduced filter rates, using the manually controlled filter drain 
pipe. If the procedure proves to be successful, further studies 
will have to be carried out to determine requirements for the 
installation of filter to drain piping capable of handling the 
design flow rate of the filter. 

c) Disinfection 

1. Adjustment of Raw Water pH 

Improve the efficiency of disinfection by lowering the raw water 
pH to about 7.2 to 7.4. This may be achieved by using acidified 
alum as a coagulant. Treatment at a lower raw water pH would have 
additional benefits such as: 1) improvement in the efficiency of 
alum coagulation, and 2) reduction in the aluminum carry-over in 
the treated water. 

Sulphuric acid could be considered as an alternate chemical for pH 
reduction. 

4 .3 Other Recommendations 

a) Particulate Removal 

Modify Rotodip alum feeders to provide for automatic dosage 
control relative to the Streaming Current Detector output signal. 

b) Disinfection 

At the present there are no problems with bacteria in the distri- 
bution system. Effective control is achieved by maintaining a 
high chlorine residual in the water leaving the plant and, in the 
case of the Port Burwell supply, by re-chlorinating the water at 
the elevated tank.. An alternate method, practiced by large 
municipalities in Ontario to control microorganisms in the distri- 
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bution system, is to postammoniate the treated water at the plant. 
This technique should be considered for application at the St. 
Thomas plant if problems with bacterial growth and the development 
of taste and odour should be experienced in the distribution 
system. 
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INTRODUCTION AND TERMS OF REFERENCE 

1. BACKGROUND 

The Ontario Ministry of the Environment has instituted a Drinking Water 
Surveillance Program. The Program began on April 1, 1986 and 
encompasses all municipal water supplies in Ontario. The primary 
objectives of the DWSP for Ontario are to establish a reliable database 
on water quality which will encompass a wide range of parameters, 
including pesticides and organic compounds, and to maintain information 
current by continuously updating the database. In connection with the 
DWSP, a plant investigation and process evaluation study is initiated 
for each plant entering the program. A major goal of the study is to 
document information on the plant's process design and operations, and 
to determine an optimum treatment strategy for contaminant removal at 
the plant. It is intended to update the study on an annual basis in 
order to maintain the database current. The information from these 
studies will allow valid water quality data to be collected. The 
results will further identify potential problem areas, serve as the 
basis for remedial action, and provide a framework for defining 
contaminant levels and trends. 

2. . TERMS OF REFERENCE 

A detailed Protocol for the Water Plant Optimization Study has been 
prepared by the Ministry for use by the consultants engaged for the 
Optimization Studies. This study of the St. Thomas (Elgin Area) Water 
Treatment Plant has been conducted in accordance with the Protocol . 
The main objective of the plant investigation and process evaluation 
study is: 

"To review the present conditions and determine an optimum 
strategy for contaminant removal at the plant, with emphasis on 
particulate materials and disinfection Processes." 

To meet this objective, Terms of Reference (see Appendix D) were 
prepared consisting of eight specific work tasks which require the 
consultant to examine, in detail, three years of daily and monthly 
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operating data, prepare a comprehensive assessment of plant operations 
and the level of performance achieved, and to provide recommendations 
for short and long-term modifications in order to obtain optimum 
disinfection and contaminant removal. 

As a supplement to the plant optimization study, the consultant was 
commissioned to prepare a separate report on the handling and disposal 
of wastewaters generated at the plant. 

3. ST. THOMAS ELGIN AREA WATER SUPPLY SYSTEM 

The St. Thomas (Elgin Area) Water Treatment Plant is operated on a 
continuous basis by the Ontario Ministry of the Environment to supply 
drinking water to the City of St. Thomas, the Ford of Canada Car 
Assembly Plant at Talbotville, the Villages of Port Burwell and Vienna 
and the Townships of Malahide, Yarmouth Southwold and Bayham. The 
total population of the service area is about 32,000. For a breakdown 
of the population by service area and a discussion on per capita water 
consumption reference is made to Section B.3. 

The treatment plant was designed and constructed on the basis of the 
conventional treatment process for particulate removal which comprises 
rapid mixing, f locculation , sedimentation and gravity filtration. 
Chemical treatment processes consist of coagulation, disinfection, 
control of taste and odour, and fluoridation. 

Pretreatment units (rapid mixing, flocculation, and sedimentation) are 
divided into two modules which can be operated individually or together 
using coagulated water after rapid mixing. To-date only one 
pretreatment module has been used at anyone time because water 
production requirements so far have been low. Tanks in service are 
alternated every three months corresponding to the schedule for manual 
clean-out of the sedimentation basins. A common settled water conduit 
at the end of the two sedimentation basins serves the four filters. At 
the mid-point in the conduit (between the two sedimentation tanks) a 
sluice gate exists whereby flow from sedimentation tanks 1 and 2 can be 
isolated to supply settled water to filters 1 and 2 and 3 and 4 
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respectively. Plant practice is to use a common settled water conduit 
to feed two, three or four filters simultaneously depending upon the 
level of plant flow. 
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SECTION A - RAW WATER SOURCE 



A.l SOURCE 



The St. Thomas (Elgin Area) Water Treatment Plant is located on the 
shoreline of Lake Erie near Port Stanley. Water is drawn from the lake 
via a 1524 mm diameter reinforced concrete pressure pipe extending 1189 
m into the lake. The octagonal-shaped intake crib, constructed of 
fabricated steel, is located in 9.2 m of water at average lake level 
and has a depth of submergence of 6.7 m. 

A. 2 QUALITY 

Lake Erie water in the region of the plant intake generally is of good 
quality with the exception of raw water turbidity which varies widely 
from day to day. Extensive records are being kept by the plant. Those 
for the period 1984 to 1986 are presented in the protocol tables for 
the Optimization Study attached to the end of this report. A summary 
of the data for several parameters is presented in the following table 
to express general water quality conditions. A more detailed 
discussion of various water quality parameters follows. 

a) Physical Parameters 

Turbidity : The average monthly turbidity varies from a low of 6.0 FTU 
to a high of about 90 FTU. Greater fluctuations occur in daily values 
which vary from 2.7 FTU to 424 FTU. The overall average for the 
three-year record is 35 FTU. Higher turbidity values generally occur 
during the periods March through May and September through December. 

Colour : Colour is a measure of the clarity of the water. At the St. 
Thomas plant intake, lake water colour varies moderately. The data 
record indicates a monthly variation of 1 to 36.5 HzU with an average 
of 7.8 HzU. 

Temperature : Raw water temperature is measured once per day at the 
plant. Daily temperature extremes during the year range from 3°C to 
24°C. The yearly average temperature is in the order of 12°C. 
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Taste and Odour : Taste and odour tests are performed on raw water 
several times per day. Taste problems that occur relate to the 
presence of algae primarily Diatoms and some Flagellates that predomi- 
nate during the summer months. 

b) Chemical Parameters 

pH Value : The average monthly raw water pH generally is above 8.0 
units and ranges from 7.7 to 8.6 units. A maximum value of 8.3 has 
been recorded. The greatest fluctuations occur during the algae 
growing season from May to September. 

Alkalinity : Total alkalinity is relatively constant ranging from 95 to 
124 mg/L as CaCOj . The monthly average alkalinity value for the study 
period is 103 mg/L. 

Hardness : The raw water hardness has a monthly average of 128 mg/L as 
CaCOj . Little variation in this value has been observed, the range 
being from 120 to 139 mg/L. At this level of hardness the water may be 
classified as being moderately soft to hard. 

Total Ammonia : The range of total ammonia content in the raw water is 
from 0.009 to 0.101 mg/L as N and the average for the period of record 
is 0.032 mg/L as N. This level of ammonia is not high and falls within 
the range of concentrations normally found in natural surface waters. 

c) Microbiological Parameters 

(i) Bacteriological Water Quality 

Bacteriological water quality is good in relation to existing Stand- 
ards. Normally two samples of raw water per week are analyzed for 
total and fecal coliform organisms. Treated water is analyzed four 
times per week for the same organisms as well as for standard plate 
count. 



TABLE A.l 

LAKE ERIE RAW WATER QUALITY CHARACTERISTICS 

AT THE ST. THOMAS WATER TREATMENT PLANT 



3-Year Summary , 1 984 to 1 986 

Range Average 

Turbidity, FTU 2.7 - 424 35 

Colour, HzU 1.0 - 36.5 7.8 

pH, Units 7.7 - 8.6 8.0 

Temperature, °C 3-24 12 

Alkalinity as CaCOj , mg/L 95 - 124 103 

Hardness as CaCOj , mg/L 120 - 139 128 

Total Ammonia as N, mg/L 0.009 - 0.101 0.032 

Total Coliform, (MPN) range per 100 mL - 5,000 0-100 

Fecal Coliform, (MPN) range per 100 mL 0-10 0-10 

Algae, A.S.U. per mL 30 - 1,146 300 
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Coll form Organisms : Data indicate that the majority of tests under- 
taken have a total coliform count in the range of - TOO per 100 mL 
and fecal coliform count in the range of - 10 per mL. 

( ii ) Nuisance Organisms (Algae) 

Algae analyses were carried out on two raw water samples per month 
during the period January to September 1984 at the MOE laboratory. 
Results indicate average algae counts of 73 to 711 A.S.U. per mL with 
higher values occurring during the summer months. The range in algae 
counts observed varies from 30 to 1146 A.S.U. per mL. Dominant algal 
species identified include Diatoms, Flagellates, and some Greens and 
Blue-Greens with Diatoms being most abundant. 



A. 3 SECURITY OF INTAKE 

Lake Erie at Port Stanley is a good raw water source and there are no 

plans for protection of the intake. There are no major outfalls from 

sewage treatment plants or industries upstream of the intake. The 

potential for contamination of the source water by a major spill also 

appears to be very low since commercial shipping lanes are far away 
from the intake. 
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SECTION B - FLOW MEASUREMENT 

B.l METHOD OF MEASURING FLOWS 

Flows are measured for: 

raw water - the low lift pump discharge to each of two pretreat- 
ment modules 

filter effluent - each individual filter 
filter backwash water - backwash water pump discharge 
service water 

plant output - 1) high lift pump discharge in east and west 
discharge headers 
2) by revenue meters in distribution system. 

Primary flow elements consist of: 

magnetic flow meters: • raw water 

• treated water, west 
header 

• service water 
ultrasonic flow meter: • treated water, east 

header 
Venturi flow tube: • filter effluent 

• filter backwash water 
magnetic flow meters and 1 Dall tube: • distribution systems 

• revenue meters. 

Table 8.1 lists information on existing flow meters and associated 
instrumentation. The sizes and capacities of the various flow meters 
are also given. 

All Venturi flow meters are fitted with differential pressure transmit- 
ters which supply the linear flow signal to locally and remotely mount- 
ed indicator-totalizers and recorders as listed in Table B.l. 

Raw water is supplied by a single 760 mm diameter pipe from the Low 
Lift Pumping Station. At the plant, flow is split in two with indivi- 
dual branch headers (400 mm dia.) supplying each half section of the 
pretreatment basins (rapid mix, f locculation, and sedimentation tanks). 
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Flow is metered in each branch header by a Fisher & Porter 350 tnm dia. 
magnetic flow meter. Instrumentation includes individual locally 
mounted totalizers and percent flow read-out gauges. The main control 
panel includes individual indicators, a summator, combined flow 
totalizer and recorder. 

To-date only one-half of the plant has been used, alternately, at any 
one time due to low flows. Hence, only one or the other magnetic flow 
meter would be in use. Recording of flow is done daily by reading the 
main control panel totalizer each day at midnight. Entries are logged 
in cubic meters. 

Raw water represents the total daily flow taken into the plant, while 
treated water represents the total daily amount of water pumped into 
the distribution system. 

Individual filter effluent pipes are equipped with a flow meter and 
rate control valve. The flow signal is used for filter rate control, 
automatic pacing of the post chlorinator, and for monitoring total 
filtered water flow. A summator, totalizer and recorder are located on 
the main control panel . 

The total in-plant water usage is measured and recorded, but no 
specific flow meter is available for monitoring the water used by the 
filter surface wash agitators. 

The filter backwash water is measured by Venturi flow meter in the 
common discharge header from the backwash pumps. The flow signal is 
used for monitoring purposes and for automatic control of the backwash 
water flow rate. 

High lift pumps discharge treated water to the distribution system via 
two 600 mm diameter discharge headers, the east and west discharge 
headers, which combine into a 760 mm diameter pipeline in the yard to 
the north of the plant. Originally, 350 mm diameter Fisher 4 Porter 
magnetic flow meters were installed on each of the two discharge 
headers. Early in 1986 the magnetic flow meter in the west header was 
replaced with a 350 mm diameter ultrasonic flow meter supplied by 



TABLE B.I 



SERVtCE 

1 . Ra« Mater 



2. Filter Effluent 



3. Treated Hater 



M. Service Weter 



ril ter Wa^hwater 



NUHBEH 
2 



TLOW HETERIWC EQurPHEMT 
TYPE k CAPACITV RAMGE LOCATIOH 



350 dfa. F » P 
mag. meter. Model 
10D142OA (units HIGO) 
<l,550 to 15,500 mVd 



too dia. 
Venturl, F » P, 
to 31,000 m'/d 



1-350 dia. F » P 
mag. meter 

1-350 dIa. Ultrasonic 
flow meter, Mode) A500 
by Bestobell Sparling 
t,550 to 15,550 mVd 



150 dia, F i P 

mag. meter 

460 to 46.000 m'/d 



600 dIa. 
Venturl, F » P, 
0-9.0 K 10* m'/d 
12,500 to 125,000 «•/<' 



raw water ^ipe gallery 
1 meter on each raw 
water header feeding each 
hair of plant 



filter pipe gallery 



High 1 1 ft pumps - 
East discharge header 
West discharge header 
( Instal led Spring 1986) 



High lift pumping station 
on service water header 
off E * W plant discharge 
pipes (before flow meters) 



ril ter pipe gallery 



INSTRUMEWTATION 

local: - F 4 P totalizer, m' x 5 

- % flaw readout, 0-100% 
remote ( ): 

- individual indicators, suimiator, 
totalizer, recorder 



local: Indication 

remote: 

- sunnator, totalizer, recorder 



local: - F & P totalizer, m' x 5 

- % Flow indication, 0-100% 
remote: 

- summator, totalizer, recorder 



local: - F 4 P totalizer, m^ x 5 

- % Flow readout, 0-100% 
remote: 

- recorder, totalizer 



local: indication, m'/d 
remote: 

- totalizer, recorder 

- filter control console 



6. Distributfon System: 

A, Port BurwBll 1 



B, Booster Pumping 
Station (at 
Centennial 
Ave. Reservoir) 



150 dIa. F » P 

mag. meter 

110 to 1,600 m'/d 

760 dia. Dall Tube 



c. 


St. Thomas 


2 


• f 4 p flag. 


meter 


0. 


Ford Motor 
Company 


1 


• F » P mag. 


meter 



in meter chamber on Port 
Burwell pipeline-East of 
W.T.P. 

on 760 dia. discharge 
from pumping station 



remote 

- totalizer, recorder 



local : 

remote: 

- totalizer, recorder 



flow meter chambers on • local: 

E. t W. supply pipelines ■ remote: totalizer, recorder (each meter) 



flow meter chamber on 
600 dia. supply header 
(downstream of elev. tank) 



local : 

remote; totalizer, recorder 



' On Main Control Panel at W.T.P. 

Note: Billings to municipalities are based on water meter readings of distribution system flow meters. 
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"Bestobell Sparling". Instrumentation on both meters include local 
totalizer and percent flow indication with summator, totalizer and 
recorder on the main control panel. 

B.2 ACCURACY OF FLOW MEASUREMENTS 

Flow meter accuracy has been assured by the use of Venturi tube primary 
flow elements for filter effluent flow and magnetic flow meters on raw 
and treated water. The Venturi flow tube typically has a specified 
accuracy of one-half of one percent at mid-range of actual flow and one 
percent at the extremeties of the flow range. Similar accuracies are 
obtained with magnetic flow meters. Ultrasonic flow meters are less 
accurate and have a specified flow accuracy of 1 to 5 percent. 

Transmitting instruments and totalizers are generally subject to 
additional errors. Transmitters at the plant have a specified accuracy 
of one-half of one percent of actual differential pressure. The 
specified accuracy for totalizers is one percent. 

Using the above specifications, the maximum flow meter error of Venturi 
tube and magnetic flow meters should not exceed two and one-half 
percent of actual flow. This error may increase by one-half of one 
percentage point for multiple meters with summated flow signals. The 
range in meter error for the ultrasonic flow meter could be two and 
one-half to six and one-half percent. 

a) Raw water 

The raw water meters have not been re-calibrated since they were 
installed in 1967-68; hence their present accuracy is unknown. In 
reviewing the data of Table 1.1 however, no inconsistency in daily 
flows can be identified. Monthly daily average, minimum and maximum 
values also appear consistent from month-to-month and year-to-year. 

The consistency in raw water pumpage rates is further demonstrated by 
the yearly summary, given below, for maximum, minimum, and average 
flows (derived from monthly average flows). 
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Yearly Summary of Raw Water Flows, ML/d 

1 986 1985 1984 

Average Day 24.88 24.74 23.16 

Maximum Day 38.09 (June) 35.22 (Aug.) 32.08(Sept.) 

Minimum Day 13.63 (Dec.) 14.27 (Jar.) 12.04(Dec.) 

In reviewing minimum flows, it is noted that very low flows are recor- 
ded for January and December. Such low flows generally occurred on a 
Sunday or Statutory Holiday which seems to explain why they differ 
significantly from flows occurring on days that bracket the low flow 
event. 

b) Treated Water 

As for the raw water meters, treated water flow meters have not been 
re-calibrated since they were installed (1967-68 magnetic meter, 1986 
ultrasonic meter). 

Plant service water, which is metered separately by a Fisher & Porter 
150 mm dia. magnetic flow meter installed in a 200 mm dia, pipe, is 
taken off the east and west treated water discharge headers before the 
treated water flow meters. In addition, filter backwash water, which 
is taken directly from the treated water pump well, is not included in 
the treated water flow pumped to the distribution system. Filter 
backwash water is metered separately by a 600 mm dia. Venturi tube 
differential pressure flow meter. 

A record of the total water produced is available from flow measure- 
ments of the filter effluent. Each of the four filter discharge pipes 
is equipped with a 400 mm dia. Venturi tube differential pressure flow 
meter. 

Daily treated water flows pumped to the distribution system are tabu- 
lated in Table 1.1 for 1984 to 1986. These flows appear consistent for 
the entire record and no significant anomalies could be identified. 
Again, minimum daily flows generally occurred on Sundays and/or on a 
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Statutory Holiday. There are several occasions when the minimum daily 
flow occurred on Saturday. 

A monthly summary of daily average, minimum and maximum flows is given 
for each year at the end of Table 1.1. This summary is of interest as 
it shows a higher average day water demand existed in 1984 than in 1985 
or even 1986. Further, the maximum yearly average day in 1984 occurred 
in April and followed high average day flows for January, February and 
March as well. Pumpage during May, June and July was lower but 
comparable to values for the same months in 1985 and 1986. August and 
September flows in 1984 however, returned to the higher values that are 
typical of the summer season. Unfortunately, the validity of the flow 
data cannot be established solely on the basis of the available 
record. 

The apparent declining water consumption will be evident from the 
yearly flow summary given below: 

Yearly Summary of Treated Water Flows, ML/d 

1 986 1985 1984 

Average Day 19.94 19.98 23.54 

Maximum Day 30.74 (Jun.) 32.15 (Jan.) 35.64 (Aug.) 

Minimum Day 10.80 (Feb.) 10.71 (Nov.) 8.80 (July) 

c) Monthly Summary of Raw and Treated Water Flows 

A monthly summary of raw and treated water flows for the last three 
consecutive years is presented in Table 1.0. This table tabulates 
monthly daily averages, as well as daily maximum and minimum flows 
in ML/d. 

In assessing the validity of these flow records, we have compared raw 
water flows with treated water flows adjusted by 2 percent to account 
for service water and filter backwash water consumption. On this 
basis, Table B.2 following, was prepared to show the imbalance in 
pumping rates for monthly average day flow records. 
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It is noted that the plant reservoir has a variable storage capacity of 
some 4100 ML. Since raw water pumps are selected manually based on 
settled water conduit level and treated water pumps are selected manu- 
ally based on level in the Centennial Avenue Reservoir, it is possible 
for pumping rates (raw and treated water) to be somewhat out of phase - 
the imbalance being levelled out by the capacity of the treated water 
reservoir. However, the imbalance cannot exceed the capacity of the 
reservoir; hence in analyzing the data in Table B.2 reservoir storage 
capacity is insignificant and has been neglected. 

With reference to Table B.2, it is evident that raw water flow meters 
during 1986 read higher than treated water flow meters on the average 
by 19.6%. During the first two months of 1985 treated water flow 
meters recorded higher readings but thereafter, for the remainder of 
the year, raw water meters read higher. Over the entire year of 1985, 
the average imbalance in metered flow rates was 17.6 percent in favour 
of the raw water meters. Data for 1984 are less consistent. During 
the first four months of the year treated water meter readings were 
higher; for the next four months, raw water meter readings were 
higher. For each period, the imbalance was large enough to exceed 
available reservoir storage capacity. The imbalance for the last four 
months of 1984 was small enough to be absorbed by reservoir storage 
capacity. 

The analysis above shows that: 

1) raw water, treated water or both raw and treated water flow meters 
are inaccurate, or 

2) a problem exists in totalizer conversion from Imperial units to 
metric units, or 

3) the imbalance in raw and treated water pumping rates is due to a 
combination of items 1) and 2) above. 



TABLE B.2 



IMBALANCE IN PUMPING RATES 



RAW WATER VERSUS TREATED WATER, ML/d 



1986 



1985 



1984 



January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 



+6.014 


-0.814 


-3.656 


+5.675 


-0.169 


-3.483 


+5.286 


+4.331 


-3.626 


+4.740 


+5.244 


-5.765 


+5.019 


+4 . 522 


+1.183 


+5.295 


+4.622 


+2.984 


+4.367 


+4.690 


+2.328 


+2.513 


+5.210 


+0.431 


+3.172 


+5.149 


-0.026 


+4.991 


+5.994 


+0.138 


+5.52 


+6.944 


-0.531 


+5.22 


+6.501 


-0.207 



Monthly Average 



+4.813 



+4.352 



-0.853 



Total Imbalance 
for Year, ML 



H758 



+1588 



-311 



Recorded Yearly 
Production, ML 



8952.5 



9030.1 



8453.4 



Percent Imbalance 
Compared to Raw Water 
Pumped, % 



K19.6 



+17.6 



-3.7 



NOTES: + raw water exceeds treated water flow 

- raw water flow is less than treated water flow 
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B.3 PER CAPITA WATER CONSUMPTION 

Insufficient population data are available in order to establish month- 
ly per capita flows for the three years under examination. Only one 
population figure for each service area was available from the plant 
which relates to August 3, 1983. In addition, flows for individual 
service areas, although available, have not been tabulated since they 
are not needed for the purpose of the optimization study. 

A gross per capita consumption value could be calculated based on 
treated water pumped to the distribution system. Such a value, how- 
ever, would not be very meaningful since it does not accurately reflect 
actual consumption because of: 

1) imbalance resulting from distribution system storage 

2) large industrial, single user demand of the Ford Motor Company 
and 

3) the wide variation in residential consumption between St. Thomas 
and the rural-type villages. 

The per capita flows determined in Table B.3 following will serve to 
illustrate the above argument. For instance, the per capita flow for 
January 1984 based on total pumpage to St. Thomas, was 848 Lpcd. This 
compares with a net figure for St. Thomas, based on billed water consum- 
ption (Table B.3, Item 7) of 470 Lpcd. Gross per capita water demands 
which include the industrial consumption by the Ford Motor Company are 
less meaningful and not suitable for evaluation. 

The net per capita flows for St. Thomas, Port Burwell and Vienna (Table 
B.3, Item 7) compare favourably with recommended design values of 270 
to 450 Lpcd. Values appear consistent with records for other similar 
service areas; although, those for Port Burwell and Vienna, two small 
rural-type communities, are somewhat low due to possible inaccuracies 
in population figures. Albeit, data shown are for January when consum- 
ption typically is low. 

Representative per capita water consumption records (1981 data) for 
several communities in Ontario are as follows: 
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Per Cap 


ita Consumption 


Communty 


Populati 
23 


on Served 
281 




(Lpcd) 


Ajax 




m 


Alvinston 




420 




333 


Ancaster 


11 


000 




198 


Barrie 


34 


000 




584 


Blenheim Twp. 


3 


999 




566 


Bradford 


4 


170 




152 


Bolton 


6 


600 




189 


Caledon East 


1 


200 




151 


Cambridge 


70 


000 




539 


Chatham 


39 


494 




473 


Woodstock 


26 


020 




735 


Newmarket 


21 


000 




387 



TABLE B.3 



ST. THOMAS - ELGIN AREA 



PER CAPITA WATER CONSUMPTION 



Population Avg.Day Flow,m'/d Per Capita 

Service Area (Aug .1983) (Jan. 1984) Flow (Lpcd) 

1) St. Thomas 28 734 16 228 565 

2) Ford Motor Company 486 6 678 13 741 

3) Port Burwell (total) 1 707 410 240 

4) St. Thomas Pipeline (1) 29 322 24 876 848 

5) Total Plant Discharge (2) 30 927 25 286 818 

6) Total Plant Discharge 

Less Supply to Ford M.C. 30 927 18 608 602 

7) Consumption as Billed: 

. St. Thomas 28 734 13 515 470 

. Port Burwell 1 005 186.9 186 

. Vienna 390 59.8 153 



NOTES: (1) incl. St. Thomas, Yarmouth Twp., Ford M.C. and Talbotville 
(2) incl. all flows pumped to St. Thomas and Port Burwell 
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SECTION C - PROCESS COMPONENTS 

C.l GENERAL 

The St. Thomas (Elgin Area) Water Treatment Plant, constructed from 
1966 to 1968, was designed for an initial capacity of 45,460 m'/d with 
an ultimate capacity of 90,920 m^/d. Provisions were made for future 
expansion of the plant up to 181,840 m^/d maximum hydraulic flow. 

The Block Flow Diagram in Figure C.l illustrates the treatment facili- 
ties that are provided. 

The plant design uses the conventional treatment process consisting of 
rapid mixing, two-stage f locculation, sedimentation and gravity, high 
rate, dual-media filtration. Raw water is drawn through a 1624 mm dia. 
intake to a low lift pumping station located on the shore of Lake Erie. 
The station has a unique circular design and includes travelling raw 
water screens, vertical turbine pumps, and a drain well for receiving 
and conveying treatment plant wastes back to the lake. 

Water is pumped from the low lift pumping station through a 900 mm dia. 
concrete pressure main to the treatment plant which is located some 
1.4 km to the north on Elgin County Road No. 24. At the plant (in 
Chemical Building) flow splits into two 400 mm dia. supply pipes feed- 
ing each of the two pretreatment modules (rapid mix, flocculation and 
sedimentation tanks). 

Following pretreatment, the water is filtered in four dual-media, 
gravity filters. These are rectangular in design and include a wash 
water gullet along the longitudinal side of the filter. Filters are 
enclosed by the Filter Building which contains the filter operating 
gallery and pipe gallery below, at the head of the filters. The 
filtered water conduit and partially the clear well are located below 
the filters. Treated water overflows the clear well to the reservoir 
from where it flows via the high lift suction conduit to the high lift 
pump wel Is. 
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chemical treatment is provided in the form of: 

- pre-chlorination of the raw water 

- alum coagulation to aid clarification and filtration 

- powdered activated carbon treatment for the control of taste and 
odour 

- chlorination of the settled water 

- post-chlorination for disinfection and protection of the water 
against possible re-contamination by bacteria in the distri- 
bution system 

- fluoridation for the control of dental caries. 

The high lift pumping station, combined with the Administration 
Building, includes four treated water pumps and two filter backwash 
water pumps, all of the vertical turbine, centrifugal pump design. 
Treated water is pumped to distribution via the east and west pipe 
headers which serve Elgin Area townships and villages, the City of 
St. Thomas, and the Ford Motor Company at Talbotville. 

C.2 DESIGN DATA 



A summary of the design data and relevant plant information is presen- 
ted in Table C.l. The Process Design Schematic in Figure C.2 illus- 
trates the relationship of process components and provides a convenient 
overview of the sizing and capacities of these components. 

a) Capacity 

The plant was designed for an initial capacity of 45,460 m*/d. 
The ultimate design capacity is 90,920 m^/d which can be achieved 
by upgrading pumping equipment and the installation of a second 
rapid mixer in each of the two tanks. Provisions have been made 
for future expansions of the plant to an ultimate maximum flow of 
181,840 mVd. 

The maximum average day raw water flow treated at the plant to the 
end of 1986 was 38,090 m^/d. 
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Figure C.I 
ST. THOMAS WATER TREATMENT PLANT 

Btock Flow Diagram 
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TABLE C.l 

ST. THOMAS (ELGIN AREA) WATER TREATMENT PLANT 

DESIGN DATA AND PLANT INFORMATION 



PLANT ADDRESS 

Municipality 

Plant Name 
Plant Address 

Phone Number 



Elgin Area Water System owned and operated by the Ontario 

Ministry of the Environment 

St. Thomas (Elgin Area) Water Treatment Plant 

P.O. Box 514 

St. Thomas, Ontario N5P 3V6 

(519) 782-3101 



YEAR ] 


PLANT OPENED 


WATER 


SOURCE 


PLANT 


CAPACITY 



Design Capacity 
Ultimate Capacity 
Ultimate Max. Flow 



1968 (built in 1966 to 1968) 



Lake Erie 



45,460 mVd 

90,920 mVd 

181,840 mVd 



INTAKE 



Crib 



Intake Pipe 



- fabricated steel, octagnonal-shaped intake crib, 
-9.2m water depth based on average lake level of 174 m 

- crib submergence at avr . lake level is about 6.7 m 

- 1524 mm dia, by 1189 m offshore, reinforced concrete 
pressure pipe, laid in trench on lake bottom 



TABLE C.l - DESIGN DATA AND INFORMATION (cont'd) 
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INTAKE (cont'd) 

• Capacity 

• Surge Well 



- 2.105 m^/s @ 1.07 m max. drawdown 
~ volume of intake is about 2,170 m' 

- 9.60 mWx 3.66 m L x 10.1 mD, volume 350 m' 



LOW LIFT PUMPING STATION 

Travelling Screens 
Pxunps 

• Type 

• Capacity 

• Discharge Pipe 



2-1.5mWxlOmH installed, 1 future 

4 installed 

vertical turbine driven by electric induction motors 

3 @ 210.5 L/s @ 82.3 m TH; motor - 186.5 kW 

1 @ 105.2 L/s @ 82.3 m TH; motor - 111.9 KW 

3 @ 300 mm dia. increasing to 500 mm dia. 

1 @ 200 mm dia. increasing to 500 mm dia. 

1 - 900 mm dia. common discharge pipe to treatment plant 



RAPID MIXING 

No. of Units 
Dimensions per Cell 
Volume 

Detention Time 
Vertical Turbine Mixer 

• Number 

• Motor Rating 

• G Value 

• Gt Value 



- 2 tanks, 1 per pretreatment module, 2 cells per tank 

- 2.44 m W X 2.44 m L x 3.66 m D; 3.14 m SWD @ design flow 

- 18.7 m^ per cell; 42 m' per tank 

- 1.2 min. @ design flow 

- 1 per tank installed, 1 per tank future 

- 3.73 kW 

- 350 S-' 

- 25,200 design 



FLOCCULATION 
No. of Units 
Dimensions per Cell 



- 2 tanks, 4 cells per tank - 2 primary and 2 secondary 
cells 

- 7.85 m W X 6.10 m L x 4.57 m D, 3.33 m SWD, each cell 
@ design flow 



TABLE C.l - DESIGN DATA AND INFORMATION (cont'd) 
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FLOCCULATION (cont'd) 

Volume 

Detention Time 
Flocculators 

• Primary Cells 

- Motor Rating 

• G Value 

• Gt Value 

• Secondary Cells 

• Motor Rating 

• G Value 

• Gt Value 



159.5 m^ per cell, 638.0 ra^ per tank 
40.4 min. design 

vertical turbine flocculators, 1 per cell 

2.24 kW each 

80 s- ' 

48,500 

vertical turbine flocculators, 1 per cell 

1.12 kW each 

40 S-' 

24,250 



SEDIMENTATION 

• No. of Tanks 

• Dimensions per Tank 

• Volume 

• Detention Time 

• Surface Overflow Rate 

• Outlet 

• Settled Water Conduit 



- 2 tanks, equipped with 3 sets of bottom rails for future 
chain and flight sludge collectors 

- 16.0 m W X 60.3 ra L x 4.1 m D, 3.2 m SWD @ design flow 

- 3090 m^ per tank 

- 3.3 h design 

- 0.98 m/h design 

- 5 - ports 0.457 m W x 0.457 m H, A = 0.209 m* per port or 
1.045 ra^ total 

- 1.12 m W X 1.73 m D, . 84 m SWD @ design flow 



FILTRATION 

Number of Filters 
Type 

Size 

Surface Area 
Filter Rate 
Detention Time 



- 4, rectangular bays with side wash water gullet 

- dual media (anthracite and sand), high rate, gravity 
fitters 

- 6.10 mWx 15.88 mLx4.27 mD trough elevated 2 . 74 m 
above floor, 3.05 m SWD @ design flow 

- 97 m^ per filter, 388 m^ total 

- 4.89 m/h design 

- 27 min. design 



TABLE C.l - DESIGN DATA AND INFORMATION (cont'd) 
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FILTRATION (cont'd) 

Media 

• Anthracite 

• Sand 

• Gravel 
Underdrains 
Surface Vfash 
Wash Water Rate 



CLEAR WELL 

Size-Filtered Water Conduit 

-Clear Well 
Volume 
Detention Time 

RESERVOIR 

Size-Reservior 

-Suction Conduit 

Volume 

Detention Time 
HIGH LIFT PUMPING STATION 

High Lift Pumps 

• Type 

• Number of Pumps 

• Capacity 

• Wet Well 



457 mm, E.S. = 0.84 to 1.00 mm, U.C. < 1.72 

305 mm, E.S. = 0.52 to 0.58 mm, U.C. = 1.54 to 1.73 

330 mm graded, 50 mm to 1.2 mm, 5 layers 

Miller Block, 250 mm deep 

Rotary, straight arm, 3 per filter, 5.03 m dia. each 

450 mm rise per minute low, 900 mm rise per minute high 

(54 m/h) 



3.66 m W X 49.5 m L x 3.96 m D, 3.45 m SWD @ design flow 

29.0 m W X 26.7 m L X 3.96 m D, 3.45 m SWD @ design flow 

3,300 m^, fixed storage 
104 min. design 



33.2 m W X 36.7 m L 
3.66 m W X 10.2 m L 
8.08 m W X 15.5 m L 
3.66 m W X 16.3 m L 
4,200 m^ Reservoir, 
total, variable storage 
167 min. design max. 



X 3.96 m D, 3.45 m max. SWD (variable) 

X 5.26 m D, 4.9 m max. SWD 

X 5.49 m D, 4.98 m max SWD 

X 5.49 m D, 4.98 m max. SWD 

1,100 m^ Suction Conduits, 5,300 m' 



vertical turbine, centrifugal pumps, driven by electric 

induction motors 

4 total, future - change pumps 

3 @ 210.5 L/s @ 65.5 m TH, motor rating = 186.5 

1 @ 105.2 L/s = 65.5 m TH, motor rating = 93.3 
45,400 m^/d firm capacity 

2 wells, 7.3 m W X 10.5 m L x 5.2 m SWD (max.), 
8.1 mWx lO.SmLx 5.2 m SWD (max.), 442.3 m', 
total 



kW 
kW 

398.6 m' 
840.9 m' 



TABLE C.l - DESIGN DATA AND INFORMATION (cont'd) 
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HIGH LIFT PUMPING STATION (cont'd) 



Filter Backwash Pumps 

• Type 

• Number 

• Capacity 



- vertical turbine, centrifugal pumps, driven by induction 
motors 

- 2 total 

- 2 @ 736.6 L/s @ 15.2 m TH, motor rating = 149.2 kW 



CHEMICAL PROCESSES 

Chlorination 

• Prechlorination 



• Postchlorination 

• Storage 

• Chlorine Feeders 
■ Capacity 

Fluoridation 

• Chemical Applied 

• Storage 

• Feeder 



2 application points: 1) in 760 mm dia. Raw water intake 
via pipe diffuser located in Valve Chamber No. 4 outside 
chemical building; 2} open channel diffusers (5 per 
settling tank) in settled water conduit (primary 
application points) 

2 application points: 1) open channel diffuser in filtered 
water conduit; 2) open channel diffuser in high lift 
suction conduit after reservoir (primary application 
point) 

18-ton chlorine containers, 15 in inventory, 3 on scale 
1-3 ton container scale, dial cabinet with circular dial, 
recorder and low weight alarm signal transmitter 

3 chlorinators, W&T A-711, 1 - prechlorination, 

1 - postchlorination, 1 - mechanical standby, 1 future 
908 kg/d capability, 68 kg/d rotameter capacity 



sodium silicof luoride (NazSiFg) in high lift suction 

conduit (after reservoir) 

45 kg bags, one bulk storage tank and one mobile dispensing 

cart 

Omega oscillating hopper-type, dry gravimetric feeder with 

solution tank, and proportional-to-f low controls 



TABLE C.l - DESIGN DATA AND INFORMATION (cont'd) 
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CHEMICAL PROCESSES (cont'd) 

Coagulation 

• Chemical Applied 

• Storage 

• Solution Pumps 

• Metering 



liquid alum (Aly(S0»)3 • 14 HjO) is applied at the rapid 

mixers 

2 - 18.9 m^ bulk FRP storage tanks, 3.05 m dia. x 2.74 m H 

2 - 1.89 L/s transfer pumps, 9.1m TH, 1.12 kW motor 

1 - 1,200 L solution FRP day tank, 1.22 m dia. x 1.07 m H 

2 - Rotodip, dipper wheel-type feeders, 114 L/min. 
capability, 1.5 L/min. max. rate, service water added via 
rotameter in dilution tank downstream of feeder 



Taste and Odour Control 

• Chemical Applied 

• Storage 



• Solution Pumps 

• Metering 



powdered activated carbon in slurry form at the rapid 

mixers 

2 - 27.3 m^ bulk (concrete) storage tanks, 6.10 m W x 

6.10 m L x 4.78 m D, 4.57 m SWD 

2 - 1.89 L/s transfer pumps, 7 . 62 m TH, 1.12 kW motor 

1 - 2,000 L slurry FRP day tank, 1.37 m dia. x 1.37 m H, 
day tank equipped with Lightnin NDLG-33 mixer, 0.25 kW 
motor 

2 - Rotodip, dipper wheel-type feeders, 114 L/min. 
capability, 4.17 L/min. max. rate, flow rate monitored via 
indirect reading rotameters on feed lines ahead of rapid 
mixers 



On-Line Monitors 
• Turbidity 



• Chlorine Residual 



2 on-line turbidity meters, Hach Surface Scatter 
Turbidimeters, monitor raw and filtered water, local 
indication and signal transmission to recorder on main 
control panel 

1 - automatic chlorine residual analyzer measuring total 
chlorine residual in treated water, local indication and 
circular chart recorder with signal transmisison to main 
control panel 
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b) Capacity Limitations 

The present design capacity of 45,460 m'/d is not limited by 
equipment or process components. Neither has there been any 
impact on capacity of the plant due to seasonal high raw water 
turbidities nor the presence of algae during the summer months. 

C.3 PROCESS GOMPONENT INVENTORY 

a) Intake 

The intake consists of a 1524 mm dia. reinforced concrete pressure 
pipe constructed in a trench below the lake bed. 

The crib is octagonal in shape, is fabricated of steel, and is 
enclosed by a wooden screen with 75 mm wide openings. It is 
located 1189 m off-shore in 9.2 m of water. At average lake water 
level of 174 m, the crib is submerged by about 6.7 m. 

The intake has a capacity of 2.105 m^/s (181,900 m^/d) at a 
maximum drawdown of about 1.07 m. The volume of the intake is 
about 2,170 m^ . 

A surge well on the intake, located inside the Low Lift Pumping 
Station, has a volume of about 350 m^ . 

No problems have been experienced with the operation of the 
intake. It can be back flushed, if necessary, by a 300 mm dia. 
branch header from the pump discharge. 

b) Raw Water Screens 

Two travelling raw water screens are installed each measuring 
1.5 m wide by 10 m high. Space is available for the installation 
of one future screen. Screens are of the continuous belt, flow- 
through type and have a type 304 stainless steel wire mesh (2.7 mm 
dia.) with 9.5 mm clear openings. Other parts of the screen are 
made of rigid steel . 
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Screen operation is manual by push-button controls. Automatic 
controls are available which function to start operation based on 
differential head in the screen channel and sustain operation 
until shut-down by a pre-set timer. An alarm will sound at 50 and 
100 mm water column differential. 

Screens are only operated for 10 to 15 minutes per week. Cleaning 
is automatic during the operation of the screen by a spray water 
system. Wastes are discharged to the drain. 

c) Low Lift Pumping 

The Low Lift Pumping Station is designed for vertical turbine, 
centrifugal pumps. Two pump wells are available with two pump 
bays in each, which are currently occupied with pumping units as 
described in Table C.2. Larger capacity pumps will need to be 
installed to increase station capacity in the future. Individual 
pump discharge headers connect to a Y-shaped manifold and pipeline 
(760 mm dia.) to the treatment plant. At the plant the supply 
header splits into 2-400 mm dia. branch headers which connect to 
the rapid mix tank at each pretreatment module. Flow control to 
each module is remote manual by opening or closing respective 
inlet valves. 

Raw water pumps are operated manually from the plant main control 
panel, but instrumentation exists for automatic control. In the 
manual mode raw water pumps are selected based on level in the 
settled water conduit - obtained from the level indicator. 
Shut-down is manual following a high level alarm. If there is no 
operator response, pumps will shut-down automatically. 

Local controls are available on the main low lift pump control 
panel and at individual pump start/stop pushbutton stations. 

The installed low lift station capacity is 63,650 mVd. With the 
largest pump out-of-service, the firm pumping capacity is 
45,460 m'/d. In case of power failure all pumps shut down. 



Pump No. 



TABLE C.2 
RAW WATER PUMPS 



Rated Capacity 
Flow Head 
L/s m 



Type 



Motor 
Rating Manufacturer 
kW Pump/Motor 



1, 2 & 3 



210.5 



105.2 



82.3 



82.3 



vertical , 
centrifugal 



186.5 



vertical, 111.9 
centrifugal 



Johnston Pump 
Canadian General 
Electric 

Johnston Pump 
Canadian General 
Electric 



Notes : 

Installed Capacity: 

Firm Capacity: 



63,650 mVd 

45,460 mVd 



C-5 



Standby power generation capacity is available at the plant for 
maintaining instrumentation and control equipment and for emer- 
gency lighting. 

d) Rapid Mixing 

Pretreatment units are arranged in two parallel modules (tanks), 
each including rapid mixing, flocculation and sedimentation 
basins. The flow range for each module is: 

minimum: 2,300 m^/d 

average: 22,730 m^/d (present capacity) 

maximum: 45,460 m^/d (design capacity). 

The rapid mix tank is divided into two chambers for series flow. 
Each chamber measures 2.44 m by 2.44 m by 3.66 m high. For a side 
water depth (SWD) of 3.14 m at design flow, the resulting volume 
per chamber is 18.7 m^ or 42 m^ per tank (incl. space between 
cells) and the detention time is 1.2 minutes (for the actively 
mixed cell with a volume of 18.7 m^). 

A vertical, flat-blade, turbine mixer is installed in cell 1. 
Space has been provided for the future installation of a second 
unit in cell 2. The motor has a rated capacity of 3.73 kW and 
operates at 1750 rpm. The mixer shaft speed is 68 rpm. 

Process design parameters vary with plant flow as is illustrated 
in Table C.3 following. The minimum flow shown represents the 
average minimum flow rate for December of 1986. Average and 
maximum yearly flow rates are represented by the present and plant 
design capacity flow rates. 

Coagulated water discharges from cell 2 through a 1.98 m wide full 
height opening into the distribution conduit which conveys water 
to cells 1 and 2 of the flocculation tanks. The water is intro- 
duced at mid-depth through six inlet ports, three per cell. The 
conduit measures 1.22 m wide by 1.83 m high and each port is 
0.38 m wide by 0,38 m high. 
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e) Flocculation 

Each of the two flocculation tanks is divided into two primary 
cells and two secondary cells for two stage tapered mechanical 
flocculation. 

All cells are equal in size and measure 7,85 m W x 6.10 mix 
4.57 m D. The side water depth at the design flow rate is 3.33 m 
and the resulting volume per cell is 159.5 ir^ or 638.0 m^ per 
tank. 

Each cell is equipped with a vertical turbine, axial-flow mixer. 
Those in primary cells are of high rate capacity and those in 
secondary cells have moderate mixing capacity. Motor ratings and 
process design parameters are presented in Table C.4. Mixers 
achieve velocity gradients of 80 s'* in primary cells and 40 s"' 
in secondary cells. The detention time is variable and ranges 
from 67.4 minutes to 23.8 minutes for minimum and maximum 
(ultimate) flows. At the design flow rate the detention time is 
40.4 minutes and the Gt product is 145,500, 

The flocculation tank inlet port velocities are: 

Plant Flow, m^/d Inlet Velocity, m/s 

45,460 - design 0.30 (2 tanks in service) 

90,920 ~ ultimate 0.60 (2 tanks in service) 

Flocculation tank outlet is at high level and consists of a broad- 
crested overflow weir extending across the entire length of each 
cell. 

f ) Sedimentation 

Sedimentation tanks, one for each of the two pretreatment modules, 
each measure 16.0 m wide by 60.3 m long by 4.1 m deep and have an 
operating side water depth of 3.2 m at the design flow rate. The 
tank volume is 3,090 m^ and the resultant detention times and 
overflow rates for the various plant flows are as follows: 



TABLE C.3 
RAPID MIXING PROCESS DESIGN 



Detention 
Plant Flow, tn^/d Time, min. G Value, s"' Gt Product 



13,630 - minimum (') 2.0 350 42,000 

45,460 - design (2) 1.2 350 25,200 

90,920 - ultimate {=) 1.2 350 25,200 



(') 1 tank, 1 cell in service 
(^) 2 tanks, 1 cell in service 
(■*) 2 tanks, 2 cells in service 



TABLE C.4 



FLOCCULATION PROCESS DESIGN 



FLOCCULATOR SPECIFICATION 



Floe Basin 



Mixer 



Motor 



Mixer 



G Value 



Rating,kW Speed, rpm s' 



Tank 1 & 2 
• Primary Cells 4-vertical turbine, 2.24 
1 & 2 -1.27 m impeller dia. 



50 



80 



Secondary Cells 4-vertical turbine, 1.12 63 
3 & 4 -0.914 tn impeller dia. 



40 



B. PROCESS DESIGN 





Detention 


Time, min. 


Gt Product 




Primary Cell 


Primary Cell 


Plant Flow 


Secondary 


Cell 


Secondary Cell 


mVd 


Total 




Total 


13,630 - minimum (') 


33.7 




162,000 




33.7 




81,000 




67.4 




243,000 


45,460 - design (2) 


20.2 




97,000 




20.2 




48,500 




40.4 




145,500 


90,920 - ultimate (2) 


11.9 




57,100 




11.9 




28,600 




23.8 




85,700 



(*) 1 tank in service 
(^) 2 tanks in service 



5.44 


0.59 


3,26 


0.98 


1.91 


1.96 



C-7 



Surface Overflow 
Plant Flow, m^/d Detenfion Time, h Rate, m/h 



13,630 - minimum (1) 
45,460 - design (2) 
90,920 - ultimate (2) 

(1) 1 tank in service 

(2) 2 tanks in service 



Sedimentation tank inlet weir velocities are 0.055 m/s.m and 0.037 
m/s.m for the design and ultimate flow rates. 

The sedimentation tank outlet consists of five ports, each 
measuring 0.457 m wide by 0.457 m high. The port invert elevation 
is about 0.46 m below the top water level at the design flow rate. 
The effluent discharges into the settled water conduit which 
transfers water to the filters. The dimensions of the conduit are 
1.118 m wide by 1.727 m high. At the design flow rate the 
operating water level in the conduit is about 0.76 m. 

Sedimentation tanks are manually cleaned. Bottom rails have been 
provided for the future installation of flight and chain-type 
sludge collecting mechanisms. 



g) Filters 



The plant has four dual-media, gravity filters located in the 
Filter Building. They are rectangular in shape and include one 
wash water gullet along one longitudinal side of each filter. 
Spacious pipe and filter operating galleries extend across the 
front of the filters. Filters operate on the principle of 
constant rate filtration. 

Filter bays measure 7.62 m wide by 15.88 m long by 4.27 m deep. 
The wash water gullet is 1.22 m wide and the filter is 6.10 m 
wide. The wash water trough weir elevation is 2.74 m above the 
floor of the box. 
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The operating water depth at the design flow is 3.05 m above the 
floor and the detention time (based on a media porosity factor of 
0.45) is 27 minutes. 

Each filter has a surface area of 97 m^ and the total area for 
four filters is 388 iti^ . 

The 250 mm deep Miller Block underdrains are covered with five 
layers of graded gravel ranging in size from 50 mm to 1,2 mm with 
a total depth of 330 mm. The filter media consists of a layer of 
sand and anthracite with the following characteristics: 



Media 


Depth, mm 


E . S . , mm 


u.c. 


anthracite 


460 


0.84 to 1.00 


<1.72 


sand 


300 


0.52 to 0.58 


1.54 to 1.73 



Filter valves and piping include: 

600 mm dia. motorized butterfly inlet valve 

900 mm dia. motorized butterfly main drain valve 

600 mm dia. wash water pipe with motorized butterfly valve 

400 mm dia. filter effluent with motorized butterfly rate 

control valve 

150 to 200 mm dia. filter drain with manually operated gate 

valve. 

Each filter effluent pipe includes a 400 mm dia. Venturi tube flow 
meter and flow transmitter. 

Filters are equipped with three 5.03 m diameter rotary, straight 
arm, Palmer sweep surface agitators. Two backwash water pumps are 
available giving a maximum wash water rise rate of 900 mm per 
minute equivalent to 54 m/h. 



I 
I 
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Wash Water System 

The High Lift Pumping Station includes two vertical centrifugal 
pumps by Johnston Pump Company, driven by electric induction 
motors manufactured by Cdn. General Electric. Pumps have a 
capacity of 736.6 L/s at a total head of 15.2 m. The motor rating 
is 149.2 kW. 

Filter Instrumentation 



Filter instrumentation equipment includes the following: 

individual filter consoles 
individual filter rate setting controllers 

filter effluent flow measurement with transmitter to main 
control panel and filter rate controllers 
- high lift suction conduit level measurement and transmission 
to filter consoles and main control panel 

filter head loss measurement with signal transmission to 
filter control console and main control panel 
turbidity measurement in filter effluent with signal trans- 
mission to main control panel 

program for automatic backwashing of filters based on filter 
head loss 

controllers for all motorized valves and for starting and 
stopping the backwash pumps 

h) Clear Well 

Filtered water discharges to the filtered water conduit which 
measures 3.66 m wide by 49.5 m long by 3.96 m deep. The water 
then flows to the clear well which has dimensions of 29.0 m wide 
by 26.7 m long by 3.96 m deep. The Side water depths in the con- 
duit and well are 3.45 m and the combined fixed, storage capacity 
is 3,300 m^. 

The detention time at the design flow rate is 1.74 h. 
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i) Reservoir 

A treated water reservoir has been provided measuring 33.2 m wide 
by 36.7 m long by 3.96 m deep. The water level is variable and 
depends upon rates of production and effluent pumping. The reser- 
voir supplies water via the high lift suction conduit to the 
treated water pump wells. The suction conduit width varies from 
3.66 m to 8.08 m and has a length of 42.0 m. At maximum level the 
side water depth is 3.45 m resulting in a combined total storage 
capacity of 5,300 m^ and maximum retention time of 2.78 h at 
design flow. 



j) High Lift Pumping 

The High Lift Pumping Station is designed for four pumps of the 
vertical, centrifugal type. Two pumps wells have been provided, 
each of which includes two treated water pumps and one backwash 
water pump. Pump capacities and motor ratings for treated water 
pumps are tabulated in Table C.5. 

The installed high lift station capacity is 63,650 m^/d at a total 
head of 65.5 m. With the largest pump out of the service, the 
firm station capacity is 45,460 m'/d. Future station capacity may 
be increased by changing pumps. 

No standby power is available to run treated water pumps during an 
emergency power outage. 

Two 600 mm diameter discharge headers, the east and west headers, 
convey treated water to Port Burwell and St. Thomas. Plant output 
is metered by a magnetic and ultrasonic flow meters. 

Control of treated water pumps and their respective discharge 
valves is remote manual from the main control panel. Pumps are 
selected on the basis of the water level in the. Centennial Avenue 
Reservoir. 



TABLE C.5 



TREATED WATER PUMPS 



Pump No. 


Rated 

Flow 

L/s 


Capacity 

Head 
m 


Type 


Motor 
Rating 

kW 


Manufacturer 

Pump 

Motor 


1, 2 & 3 
4 


210.5 
105.2 


65.5 
65.5 


vertical , 
centrifugal 

vertical , 
centrifugal 


186.5 
93.3 


Johnston Pump 
Tamper Motors 

Johnston Pump 
Tamper Motors 



Notes : 

Installed Capacity: 63,650 m'/d 

Firm Capacity: 45,460 m'/d 



C-11 



Information on water levels in the distribution system reservoir 
and elevated tank is recorded at the treatment plant main control 
panel via telemetering equipment using telephone lines. 

Surge relief for the common treated water discharge header is 
available in the form of two pressurized air tanks, 3.0 m diameter 
by 6.1 m long. 

k) Backwash Treatment and Sludge Disposal 

Filter backwash water is discharged directly to Lake Erie via a 
900 mm diameter plant drain that extends 122 m into the lake. 

Sedimentation tanks are desludged four times per year. The wash 
down is discharged to the plant drain. 

1) Standby Power 

Standby power is available from one diesel engine generator set 
rated 60 kW, 75 kVA, 0.8 p.f., 550 V, 3 phase. During a power 
outage, the generator will maintain instrumentation and emergency 
lighting facilities. Standby power for the operation of equipment 
and pumps is not required since sufficient storage is available in 
the distribution system and power failures are infrequent. 



C.4 CHEMICAL SYSTEMS 

C.4.1 LIQUID CHEMICAL FEED EQUIPMENT 

a) Liquid Alum 

The following equipment is available for storing and feeding 
liquid alum as a primary coagulent to the flash mixers: 

2 - 18.9 m^ bulk FRP storage tanks, 3.05 m dia. by 2.74 m 
high 
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2-1.89 L/s transfer pumps, 9.1 m total head, 1.12 kW r ;or, 
1 for each tank. 

1 - 120 L solution FRP day tank, 1.22 m dia. by 1.07 m high 

2 - Rotodip, dipper wheel-type feeders, 114 L/min. capability 
with 12:1 electric and 10:1 feeder turn-down ratios, 
capacity set at 1.5 L/min. max. rate - service water added 
via rotamater in dilution tank, downstream of feeder. 

Alum feeders are equipped with automatic proportional-to-flow 
controls; dosage adjustment is manual, The raw water flow signal 
from the respective plant module is used for pacing the alum 
dosage. 

b) Powdered Activated Carbon 

The plant has facilities for feeding powdered activated carbon 
slurry for the control of taste and odour. 

The equipment available for storing and feeding powdered activated 
carbon is listed below: 

2 - 27.3 m^ bulk solution (concrete) storage tanks, 6,10 m W 

X 6.10 m L X 4.78 m H, 4.57 m SWD 

2-1.89 L/s transfer pumps, 7.6 m total head, 1.12 kW motor 

1 - 2,000 L slurry FRP day tank, 1.37 m dia. x 1.37 m H, 
equipped with Lightnin NDLG - 33 mixer, 0.25 kW motor 

2 - Rotodip, dipper wheel-type feeders, 114 L/min. capability 
with 12:1 electric and 10:1 feeder turn-down ratios, 
capacity set at 4.7 L/min. max. feed rate. 

Carbon feeders are equipped with automatic proportional-to-flow 
controls and are paced relative to raw water flow. 

Carbon slurry is applied to the raw water at the flash mixers in 
the concentration of the bulk slurry. Indirect reading rotameters 
on the feed lines ahead of the flash mixers are used for monitor- 
ing flow rates . 
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c) Fluoride 

Fluoride in the form of dry sodium sil icof luoride is mixed in a 
dissolver tank after metering and added to the treated water via a 
diffuser located in the high lift pump suction conduit. 

Storage and feed equipment include: 

45 kg bags dumped into bulk storage tank 

1 - mobile dispensing cart 

1 - Omega oscillating hopper-type, dry gravimetric feeder 

with solution tank and proportional-to-flow controls. 

The fluoride dosage is set by manually adjusting the loss of 
weight rate setter and paced automatically relative to summated 
treated water flow. 

C.4.2 GASEOUS CHEMICAL FEED EQUIPMENT 

Chlorine Gas 

Chlorine gas in solution form is applied for prechlorination and post- 
chlorination. Application points are: 

prechlorination: 1) raw water intake via pipe diffuser 

located in Valve Chamber No. 4 outside 
Chemical Building 
2) settled water conduit (primary applica- 
tion point) 
postchlorination: 1) filtered water conduit 

2) high lift suction conduit (primary appli- 
cation point). 

Storage Equipment 

18 - ton chlorine containers, 15 in inventory, 3 on scale 

1 - three ton container weigh scale, dial cabinet with circular 

dial and low weight alarm signal transmitter. 
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Storage Equipment 

- 18 - ton chlorine containers, 15 in inventory, 3 on scale 

- 1 - three ton container weigh scale, dial cabinet with circular 
dial and low weight alarm signal transmitter. 

Feeders 

3-907 kg/d, W & T A-711, chlorinators, feed capacity 68 kg/d, 
complete with proportional-to-flow controls - one each for pre- 
and postchlorination service and one for mechanical standby. 

Analyzer 

1 - automatic chlorine residual analyzer, W & T, for monitoring 
total chlorine residual in treated water. 

Chlorine analyzer instrumentation includes local indication and circu- 
lar chart recording as well as signal transmission to the main control 
panel . 

C.5 SAMPLING 

Sample pumps are of the single stage peripheral turbine type, Aurora 
Series E4, installed to deliver continuously flowing water samples to 
the sample sink in the Plant Laboratory. 

Four pumps are provided for sampling of raw water, flocculated water, 
settled water, and filtered or treated water. Pumps 1 and 2 are 
located in the Chemical Building, whereas pumps 3 and 4 are located in 
the filter pipe gallery. 

Sample pump specifications and information on sampling points, piping 
sizes, flow velocities and travel times to the point of discharge are 
presented in Table C.6. 

Pumps are constructed of cast iron casings and have cast bronze impel- 
lers. Sample pipes are made of Type K copper tubing and have soldered 
connections. 



TABLE C.6 
SAMPLE PUMPS 



Location 
Sainpltnq Service 

Chemical Building 

- Raw Water Inlet 

- Floe Tank Outlet 



rtm 



SampV ing 



PIMP 

Capacity. L/s 



Total 
Hea'J - IK 



Motor 
Rating, kw 



Suet ./Disch. 
Piping, imi 



Pipe 
Length, m 



\ 


#1 


0.379 


30.5 


0.716 


25/19 


IMS 


2 


f?-Horth 

f2-South 


0.379 


30.5 


0.746 


25/19 
25/19 


106 
128 



Travel' ' ' 
Titne. win. 



2.03 



1 .^^ 

1.93 



Filter Building 

- Settled Water Conduit 

- Reservoir Inlet 

- Filtered water Conduit 

- High Lift Suction Conduit 

- Reservoir Inlet 

- Treated Water Discharge 

Header 



#3-South 
#it-North 
»6 

#5 

in 

#6 



ifS-East 
#S-West 



0.379 



0.379 



30.5 



30.5 



0.746 



0.746 



25/19 


52 


0.81 


25/19 


16 


0.68 


25/19 


134 


2.63 


25/19 


62 


1.04 


25/19 


74 


1.30 




46 


2.63 


-/19 


40 


0.33 


-/19 


28 


0.23 



(1) Pipe flow velocities for all sample pump tines are: 

- Suction: 0. 75 m/s 

- Discharge: 1 .34 m/s 

Pipe velocity for Sample Point #8 is about 2.0 tn/s. 
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C.6 PROCESS AUTOMATION 

Instrumentation has been provided for automatic or manual operation of 
the water treatment plant and pumping equipment. Automatic control 
equipment consists of analogue instrumentation which, for the most 
part, is no longer used. Plant operations, therefore, are essentially 
manual . 

A listing of the instrumentation and control equipment available at the 
plant is as follows: 

Low Lift Pumping Station 

surge well level with high and low level alarms 

surge well water temperature measurement 

screen channel differential measurement 

pump well level indication and alarms 

travelling water screen control panel 

low lift pump local control panels 

low lift pump control panel including telemetering equipment for 

data transmission to master control panel at the water treatment 

plant. 

Treatment Section 

raw water flow measurement 
raw water turbidity measurement 

settled water conduit water level measurement and high/low level 
alarm 
- settled water conduit level control function 
filter rate measurement 
filter rate control function 
individual filter consoles 

filter analogue controller, one for each filter 
filter loss of head measurement 
filter effluent turbidity measurement 
automatic filter backwash program 
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wash water flow measurement 

high lift suction conduit level measurement. 

Chemical Systems 

- liquid chemical feeder control panels 

- proportional-to-flow controllers 

- chlorine gas instrument panel 
gas detector 

- annunciator for low pressure, low weight, high/low chlorine 
residual, free chlorine gas in air 

- residual chlorine analyzer. 

Treated Water Pumping Station 

- treater water discharge flow measurement 

- treated water pressure measurement 

- treater water pump control 

- wash water pump control 

- treated water pump local control panels 

- wash water pump local control panels 

- plant main control panel. 

C.7 EMERGENCY STANDBY OPERATION 

In the event of a power failure all plant operations are shut down. 
Instrumentation and emergency lighting is maintained by power from one 
electric diesel generator rated at 60 k.W. 

C.8 DRAWINGS 

a) Plant Drawings 

Included in this report are two drawings: 

1) Dwg. No. Gl of 3, Project No. OWRC-WP-65-2 - General-Site and 
Location Plans 

2) Dwg. No. E14 of 21, Project No. OWRC-WP-65-2 - 
Electrical -Instrumentation Schematics. 
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A mechanical process and piping diagram is not available in the 
contract drawings and the instrumentation and control schematic 
has been included as an alternate. 

b) Process Design Schematic 

Figure C.2 presents a process design schematic of the St. Thomas 
(Elgin Area) Water Treatment Plant. 

c) Pictures 

A photographic record is included in this report following 
Figure C.2. The record is preceded by a photograph index. 



PHOTOGRAPHIC RECORD 



- 1 - 

St. Thomas W.T.P. - Photograph Index 
Photograph Subject 

1 Water Treatment Plant - Front Elevation 

2 Chlorination Building - Front Elevation 

3 Low Lift Pumping Station 

4 Travelling Water Screens 

5 Low Lift Pumps and Discharge Piping 

6 Low Lift Pump 

7 Chlorine Weigh scale 

8 Chlorinators, Chlorine Analyzer, and Chlorine Control Panel 

9 Raw Water Pipe Gallery - Flow and Turbidity Metering 
Instrumentation 

10 Alum Storage Tanks and Transfer Pumps 

11 Carbon Slurry Mixer 

12 Carbon Slurry Transfer Pumps 

IJ Carbon Slurry and Alum Day Tanks 

14 Vertical Turbine Rapid Mixers 

15 Rotodip Alum Feeders 

16 Rotodip Carbon Slurry Feeders 

17 Flocculation Tank 

liB Vertical Turbine Flocculator 
29 Upper Filter Pipe Gallery - Filter Inlet 
and Washwater Drain Piping 

20 Lower Filter Pipe Gallery - Filter Effluent 
and Washwater Piping 

21 Filter Control Gallery 

22 Filter Control Console 

23 Gravity Filters 

24 High Lift Pumping Station - Two High Lift 
and One Filter Backwash Pump 
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Photograph Subject 

25 Sodium Silicofluoride Feeder 

26 Instrument Air Compressors 

27 Boilers - Hot Water Heating System 
2B Laboratory - Counter with Sample Sink 

29 Laboratory - Island Assembly Cabinets 

30 Main Control Panel - Distribution System 

31 Main Control Panel 

High Lift Pumps, Filter Plant, Low Lift Pumps 

32 Main Control Panel - Booster Pumping Station 

33 Main Control Panel - Terminal Reservoir, Port Burwell 

34 Main Control Panel - High Lift, Filter Plant 

35 Main Control Panel - Low Lift 




1. Water Treatment Plant - Front Elevation 




2. Chlorination Building - Front Elevation 



y 




3. Low Lift Pumping Station 




4. Travelling Water Screens 




5. Low Lift Pumps and Discharge Piping 




6. Lov^ Lift Pump 




7, Chlorine Weigh Scale 




8. Chlorinators, Chlorine Analyzer, and Chlorine 
Control Panel 




9. Raw Water Pipe Gallery - Flow and Turbidity 
Metering Instrumentation 




10. Alun Storage Tanks and Transfer Pumps 




11. Carbon Slurry Mixer 




12. Carbon Slurry 
Transfer Pumps 




13. Carbon Slurry and Alum Day Tanks 




14. Vertical Turbine Rapid Mixers 
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15. Rotodip Alum Feeders 




16. Rotodip Carbon Slurry Feeders 




17. Flocculation Tank 




18. Vertical Turbine 
Flocculator 




19. Upper Filter Pipe Gallery - Filter Inlet 
and Washwater Drain Piping 




20. Lower Filter Pipe Gallery - Filter EfflLient 
and Washwater Piping 
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21. Filter Control Gallery 




22. Filter Control Console 




23. Gravity Filters 




24. High Lift Pumping Station - Two High Lift 
and One Filter Backv;ash Pump 




25. Sodium Si licofluon'de Feeder 




26. Instrument Air Compressors 




27. Boilers - Hot Water Heating System 




28. Laboratory - Counter with Sample Sink 




29. Laboratory - Island Assembly Cabinets 




30. Main Control Panel - Distribution System 




31. Main Control Panel - High Lift Pumps 
Filter Plant, Low Lift Pumps 




32. Main Control Panel - Booster Pumping Station 
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33. Main Control Panel - Terminal Reservoir 
Port Burwell 




34. Main Control Panel - High Lift. Filter Plant 




35. Main Control Panel - Low Lift 
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SECTION D 
PLANT OPERATION 
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D. PLANT OPERATION 
D.l GENERAL DESCRIPTION 

a) General 

The St. Thomas (Elgin Area) Water Treatment Plant is operated on a 
continuous basis by the Ontario Ministry of the Environment to supply 
drinking water to the City of St. Thomas, the Ford of Canada Car 
Assembly Plant at Talbotville, the Villages of Port Burwel 1 and Vienna 
and the Townships of Malahide, Yarmouth, Southwold and Bayham. The 
total population of the service area is about 32,000. 

The plant design is based on the conventional treatment procs'ss for 
particulate removal comprising flash mixing, f locculation, sedimen- 
tation and gravity filtration. Chemical treatment processes consist of 
coagulation, disinfection, control of taste and odour, and fluori- 
dation . 

b) Operation 

The plant is operated on the basis of remote manual and local manual 
control. An analogue supervisory control system is available whereby 
the plant can be operated automatically with the exception of chemical 
feed systems which must be initiated on a manual basis. 

Operating staff consists of the following: 

- Plant Superintendent 

- 1 Assistant Superintendent 

- Senior Operator 

- 4 Operators 

- 3 Mechanical Maintenance Technicians 

- Electrician 

- Instrument Technician 

- Janitor 
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Water quality control analyses, described later in Section D.6, and jar 
tests are performed by the operators in the Plant Laboratory. 

The plant operates on the basis of 2-12 hour shifts per day, 7 days per 
week. Two operators are on duty during the day shift and one operator 
mans the night shift. During the day shift the team is supported by 
the Superintendent and Assistant Superintendent. 

One operator staffs the control room while the second operator on the 
day shift monitors plant operations, carries out water quality tests, 
sets chemical feed rates, confirms the accuracy of on-line monitors, is 
in charge of receiving chemical deliveries, and backwashes filters. 

Record keeping consists of maintaining the Daily Log Sheet and the 
Daily Lab Report. These two reports are combined monthly into the 
Operating Report. In addition, plant staff prepare an additional 
monthly Utility Monitoring System Report and a yearly Plant Operation 
Summary. 

D.2 FLOW CONTROL 

a) Low Lift Pumps 

Control of the low lift pumps is remote manual from the main control 
panel based on level in the settled water conduit ~ obtained from the 
level indicator. Shut-down is also manual following a high level 
alarm; but pumps will shut-off automatically if there is no operator 
response. 

The control of the motorized pump discharge valve is interlocked with 
its related low lift pump control circuit, so that the valve functions 
as a combined stop-check-throttle service. This function eliminates 
hydraulic shocks associated with starting and stopping of pumps. The 
motorized valves will also permit pumps to be trim-throttled. 

b) Filters 

Filters are operated on the principle of constant rate filtration. 
Flow through the plant is divided equally by all on-line filters. 
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Filter rate control can be either automatic or manual. In the manual 
mode filters run at constant rate controlled by a filter rate control- 
ler. The filter rate is set manually on the rate controller. A 
Venturi tube flow meter in the discharge pipe provides the flow rate 
for comparison to the set point. Deviations in flow rate are adjusted 
automatically from the rate controller by opening or closing of the 
rate control valve. 

In the automatic mode filters operate at variable rate, controlled on 
f i Itered-water reservoir level. The filter rate set point is selected 
and adjusted automatically based on design flow capacity of the filters 
and the position of the level in the reservoir. The entire depth in 
the reservoir is used for variable rate control. The remote filter 
flow rate setting signal, Qp , is equal to the proportional level 
band, L (full reservoir depth minus actual depth), divided by the rate 
conversion coefficient, Kj . On high water level the filters shut- 
down. 

Filters are operated to a total head loss of about 1,8 m at which point 
an alarm will sound alerting the operator to initiate the backwash 
cycle. Once initiated, filter backwashing is done automatically and 
controlled by an analogue filter backwash controller. At the end of 
the backwash cycle the filter is automatically returned to service by 
slowly opening the filter rate control valve which is equipped with a 
powered valve positioner. A stepping drive relay in the filter rate 
controller will limit the rate of flow acceleration while the filter is 
being started up. 

c) High Lift Pumps 

Control of the treated water pumps and their discharge valves is Remote 
Manual from the plant main control panel based on water level in the 
Centennial Avenue Reservoir. On high level pumps are shut-down manu- 
ally by the operator. 

Emergency Stop push-buttons and pump lock-outs are available on local 
pump control panels. 
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Telemetering of information between the distribution system and 
control room at the treatment plant is available by telephone 
circuits. Water level circuits for the elevated tank and distribution 
system reservoir at one time were used to automatically control the 
high lift pumps at the treatment plant. 

Pumps at the Booster Pumping Station are started and stopped automati- 
cally based on level in the St. Thomas elevated tank. 

The Booster Pumping Station has three horizontal, centrifugal pumps 
rated 263 L/s at 41 m total head. An electric diesel generator serves 
to provide standby power for one pump. 

The St. Thomas elevated tank has a capacity of 799 m^ at top water 
level of 289.56 m. 

D.3 DISINFECTION PRACTICES 

Pre- and postchlorination for disinfection is practiced at the plant. 
The prechlorine dosage is applied after sedimentation rather than 
before rapid mixing in order to avoid chlorine consumption by powdered 
activated carbon. It was found that carbon increased the chlorine 
demand by about 18 to 20 percent. 

The prechlorinator dosage is set manually and paced on summated filter- 
ed water flow. Dosage is selected in order to maintain a free chlorine 
residual of about 0.75 mg/L after the filters. No chlorine demand test 
results were available at the plant. 

The postchlorinator is operated similarly to the prechlorinator except 
that the machine is paced to maintain constant dosage on summated 
treated water flow. The chlorine diffuser in use is located in the 
high lift suction conduit. An alternate application point in the 
filtered water conduit, which conveys water to the clear well and 
reservoir, is not currently used for postchlorination. Dosage is set 
to maintain a total chlorine residual of 0.9 to 1.0 mg/L in the treated 
water pumped to the distribution system. An auto-chlorine analyser 
continuously monitors the chlorine residual of the final effluent. 
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D.4 OPERATION OF SPECIFIC COMPONENTS 

D.4.1 INTAKE 

No special operating procedures apply to the intake. No problerrs have 
been encountered - either with the accumulation of sediments or frazil 
ice during the winter. Shut-off gates are available to isolate the 
intake from the Low Lift Pumping Station. 

Facilities for backflushing of the intake are available but have never 
been used. 

D.4. 2 SCREENING 

Screens are in good condition. They are self-cleaning when in 
operation. Wastes are discharged to the drain sump and back to the 
lake via the 900 mm dia. plant drain. 

D.4. 3 LOW LIFT PUMPS 

Pumps have performed well. No problems are being experienced. Pumps 
are selected to match treated water flow. Hydraulic surges as a result 
of starting and stopping pumps are minimized due to slowly opening and 
closing motorized pump discharge valves. 

D.4. 4 RAPID MIXING AND FLOCCULATION 

Only one pretreatment module is used at any one time because water 
production requirements so far have been low. Tanks in service are 
alternated relative to the timing for manual clean-out of the sedimen- 
tation basins. 

Rapid mixers and flocculators are manually controlled from local 
start/stop push-button loading stations. 
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D.4.5 SEDIMENTATION 

Sedimentation basins follow rapid mixing and flocculation tanks and are 
operated alternately in unison with the coagulation and flocculation 
tanks in service. 

Sludge removal is manual and is carried out routinely on a three months 
schedule. Settled sludge is discharged to the plant drain. 

0.4.6 FILTERS 

Filters are operated on the basis of constant rate. Control is auto- 
matic by individual rate controllers which compare actual flow with a 
set point manually set by the operator and adjust the rate control 
valve to maintain constant flow. Two, three or four filters are 
operated simultaneously depending upon the level of plant flow. 

Filters are monitored for flow, head loss and effluent turbidity. 
Filters are backwashed manually on the basis of high bead loss (2.4 m 
max.) or the length of filter run (varying from 72 to 84 hours). A head 
loss of about 1.8 m will sound an alarm alerting the operator to 
initiate the backwash. Once initiated, filter backwashing will proceed 
automatically in accordance with the program of the analogue control- 
ler. Backwashing is done first at low rate, then at high rate by 
controlling the operation of the two backwash pumps. Surface agitors 
come on-line at the beginning of the wash cycle and run for about 3 
minutes. Agitators are controlled automatically by opening/closing of 
a motorized inlet valve. The duration of a filter wash is about 15 
minutes. At the end of the wash cycle, the filter is automatically 
returned to service. Filter start-up is gradual by opening the rate 
control valve at a controlled ramped rate. This minimizes hydraulic 
surges in the filter thus minimizing the potential for turbidity break- 
through to occur. 

Filters can be backwashed manually from the control console. 
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D.4.7 CLEAR WELL 

The Clear Well is equipped with one inlet gate (normally open) and one 
outlet gate (normally closed). The water level is controlled by the 
weir elevation of the effluent discharge troughs. A chlorine diffuser 
is located in the filtered water conduit ahead of the inlet gate of the 
clear wel 1 . 

D.4.8 RESERVOIR 

The Reservoir provides variable storage capacity for balancing low lift 
and high lift pumping. Flow is conveyed from the Reservoir via the high 
lift suction conduit to the treated water pump wells. Isolation gates 
are provided at the reservoir outlet and the individual pump wells. 

Chlorine and fluoride diffusers are located in the high lift suction 
conduit downstream of the reservoir outlet gate. 

D.4.g HIGH LIFT PUMPS 

The plant includes two separate high lift pump wells each containing 
two treated water pumps and one backwash water pump. Pump wells can be 
isolated from the suction conduit by closing the inlet gates. 

The treated water pumps are operated manually from the control room and 
are selected on the basis of the water level in the distribution system 
reservoir. 

D.5 CHEMTCALS 

D.5.1 CONTROL OF CHEMICAL DOSAGES 

a) Alum 

Liquid alum is the primary coagulant used at the plant. The alum 
dosage is set manually by selecting the proper Rotodip feeder transmis- 
sion speed. Constant dosage is maintained by a flow-proportional 
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controller based on raw water flow. Dilution water is added to the 
metered flow downstream of the feeder. 

The applied alum dosage is selected on the basis of the quality of the 
raw and filtered water. A dosage versus turbidity selection guide 
assists the operator in selecting the operating dosage based on raw 
water turbidity. The dosage guide shown In Table D.l, has been 
developed in the laboratory from jar tests on the raw water with 
various turbidity levels. Jar tests are based on the standard jar test 
procedure and establish optimum alum dosage on the basis of visual 
observations of floe size and settling characteristics. 

Alum dosage is calculated by plant staff using daily consumption based 
on Rotodip revolution counter and total daily raw water flow as 
fol lows: 

- revolutions x 0.00343 = m^ of alum solution 

- m^ X 649 = kg of alum 

- kg alum = mg/L alum dosage 

10^ m^ (raw water) 

where: revolutions = from Rotodip transmission totalizer 
0.00343 = 24-hour volume conversion 
649 = kg of dry alum per m^ of solution 

The volume to weight conversion factor of 649 was found to be incorrect 
for commercial strength liquid alum measuring 48.2 percent alum by 
weight. The correct factor is 640.8 kg dry alum per m^ of liquid alum 
solution. 

The calculated dosage is checked on a regular basis by comparing 
calculated consumption with the loss of volume in the day tank. 

b) Powdered Activated Carbon 

Powdered activated carbon (Hydrodarco B) of 400 mesh size is used all- 
year-round to control taste and odours. Qualitative tests for odour are 



TABLE D.l 

ALUM DOSAGE SELECTION GUIDE 

Alum Dosage 
(mg/L) 

5.5 

6.0 

6.5 

7.0 

7,5 

8.0 

8.5 

9.Q 

9.5 

10.0 

12.5 

15.0 

17.5 

20.0 

22.5 

25.0 

27.5 

30.0 

32.5 

35.0 

37.5 

(1) For higher raw water turbidities, alum dosage is increased by 2.5 mg/L 
for each successive rise of 25 Ftu in raw water turbidity. 



Raw Wat 


er 


Turbidity 




(Ft 


u) 







1 


1 


- 


2 


2 


- 


3 


3 


- 


4 


4 


- 


5 


5 


- 


6 


6 


- 


7 


7 


- 


8 


8 


- 


9 


9 


- 


15 


15 


- 


25 


25 


- 


35 


35 


- 


50 


50 


- 


65 


65 


- 


80 


80 


- 


100 


100 


- 


120 


120 


- 


140 


140 


- 


165 


165 


- 


190 


190 


- 


215(') 



D-9 



done by the plant operators frequently during the day. No formal threshold 
odour number has been established, but operators have developed a basic 
dosage chart guide based on qualitative tests. This chart is used to 
manually set the dosage on the Rotodip feeders. Dosage is maintained by a 
flow-proportional controller based on raw water flow. Typical dosages are; 
winter - 2.0 mg/L, summer - 5.0 mg/L average with maximums of 10.0 mg/L and 
even as high as 30 mg/L. 

Upon delivery, dry powdered activated carbon (PAC) is slurried in the bulk 
storage tanks in the ratio of 1 lb. PAC to 1 I. gal of water. This slurry 
concentration is maintained in the day tank and is applied by Rotodip feeder 
to the rapid mix tank. 

Dosage is calculated daily as follows; 

- revolutions x 0.00305 = m^ of PAC slurry 

- m^ X 100 = kg of PAC, or 

- revolutions x 0.305 = kg of PAC 

- kg PAC = mg/L PAC dosage 

10^ m^ (raw water) 

where: revolutions = from Rotodip transmission totalizer 
0.00305 = 24-hour volume conversion 

100 = weight of carbon in kg per m^ of slurry 

c) Chlorine 

As described previously, chlorine gas is used for disinfection. Basically, 
the water flowing through the plant is prechlorinated for disinfection and 
postchlorinated to maintain a chlorine residual in the water distributed for 
consumption. 

The chlorine dosage is calculated using total daily chlorine consumption and 
daily water treated. For example, 



- kg chlorine = mg/L Cl^ dosage 

10' m^ (water treated) 
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Chlorine weight, in kg, is obtained from the chlorine scale weight indicator 
reading multiplied by 0.4356. For establishing the pre-chlorine dosage, the 
total filtered water flow is used in the calculation while for the post- 
chlorine dosage, the total of treated water, service water and filter back- 
wash water is used. Since scale weight represents the total chlorine used, 
the respective dosages are calculated as follows: 

- post-chlorine = hourly feed rate x high lift pump hours 

(24 total per day) 

- pre-chlorine = total scale weight - post-chlorine consumption. 

If the scale is not working, the pre-chlorine consumption is calculated on 
the same basis as the post-chlorine consumption. 

d) Fluoride 

Fluoride in the form of dry sodium sil icof luoride is added to the treated 
water via a diffuser located in the high lift pump suction conduit. Fluor- 
ide dosage is selected manually to maintain a fluoride concentration of 
about 1.2 mg/L in the treated water. The feeder is paced on treated water 
flow. Treated water is analysed daily at the plant to ensure that the 
effluent concentration objective is achieved. 

The fluoride dosage is calculated using daily consumption from the loss of 
weight recorder as follows: 

- recorder x 0.4536 = kg 

- kg NajSiFt x 0.6" = mg/L F dosage 

10' X m' (water treated) 

The amount of water treated is obtained by adding totalizer readings for 
treated water, service water, and filter backwash water, 
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D.6 SAMPLING AND DATA COLLECTION 

D.6.1 PLANT RECORDS 

The following records are kept by the operators for monitoring plant 
operations : 

1) Daily Log Sheet 

2) Daily Lab Report 

3) Monthly Operating Report 

4) Monthly Utility Monitoring System Report 

5) Yearly Plant Operation Summary. 

Examples of the Daily Log Sheet and the Daily Lab Report are included 
in Appendix A of this report. 

The three-year operating record for the period January 1984 to December 
1986 which has been compiled for this optimization study, is presented 
in Appendix C, Tables 1.0 through 7.0 inclusive. 

A monthly summary of raw and treated water flows for the last three 
consecutive years is presented in Table 1.0. This table tabulates 
monthly daily averages, as well as daily maximum and minimum flows in 

ML/d. 

Daily raw and treated water flows are tabulated in Table 1.1. Separate 
tables are provided for each year of the three-year record. Flow data 
presented include monthly daily averages, and daily minimums and 
maximums. Raw water represents the total daily flow taken into the 
plant, while treated water represents the total daily amount of water 
pumped into the distribution system. 

A particulate removal profile for the plant is presented in Tables 2.0 
and 2.1 inclusively. Table 2.1 presents average daily values of turbi- 
dity for raw, settled, filtered and treated water as well as average 
daily coagulant dosages, raw and treated water pH, raw water tempera- 
ture, and, weekly, results for aluminum in the raw and treated water. 
Table 2.0 presents a yearly summary of maximum, minimum, and average 
values for the particulate removal parameters given in Table 2.1. 
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The practice of disinfection is covered by Table Nos. 3.0, 3.1, and 
3.2. Monthly summaries for 1984 to 1986 are given in Table 3.0 and 
3.1. These tables present monthly average, maxiTtujm and minimum values 
for pre- and post chlorination dosages, as well as the free and total 
chlorine residuals of the treated water. 

A monthly summary of average, maximum and minimum values for carbon and 
fluoride for the three year record is given in Table 4.0. In addition, 
the table documents the fluoride residual of the treated water. A 
daily taste and odour control, and fluoridation profile are given in 
Table 4.1 for the years 1984 to 1986. 

A record of the general chemistry and bacterial water quality is given 
in Table 5.0. Tests are carried out at the MOE lab in Toronto and 
London, Ontario, and include: 

- general chemical parameters 

metals - aluminum, and one single analysis in 1984 for arsenic, 
barium, cadmium, copper, lead, manganese, nickel, silver, selenium 
and zinc 

- purgeable organics 

- bacteria - total coliform, total coliform background, fecal coliform 
and standard plate count. 

A three-year summary of raw and treated water quality is presented in 
Table 5.1. This table includes all the parameters of Table 5.0 but 
tabulates yearly average, maximum and minimum values. 

Algae analyses were carried out on two raw water samples per month 
during the period January to September 1984 at the MOE lab in Toronto. 
Results of these analyses are presented in Table 6.0. 

A monthly summary of the bacteriological test results for 1984 to 1986 
is given in Table 7.0. 
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D.6.2 PROCESS AND QUALITY CONTROL 

The plant operator is responsible for maintaining the Daily Log Sheet 
and the Daily Lab Report. Data are recorded for every hour of the 
24-hour day and include information on flows, chemical treatment and 
quality control testing. At the end of the day the information is 
summarized and daily maximum, minimum and average values are recorded. 
Specific entries of the above forms include the following: 

a) Flows 

~ raw water flow to pretreatment basins (summated flow signal for two 
individual flow meters) 

- summated filtered water flow (based on individual filter flow 
meters) 

- backwash water flow 

- service water used at the plant including filter surface wash 

- summated plant output - total flow pumped to the distribution 
system. 

b) Chemical Treatment 

- liquid alum . consumption in kg/d, based on totalizer read- 

ings for the Rotodip feeder transmissions 

- carbon . consumption in kg/d, based on totalizer read- 

ings for the Rotodip feeder transmissions 

- chlorine . consumption in kg/d for prechlorination and 

postchlorination combined 
. weight is obtained from loss-of-weight scale 

in chlorine storage room 
. calculated dosage for each chlorination mode 

- fluoride . sodium si 1 icof luoride consumption in kg/d, 

based on loss-of-weight recorder reading 
. calculated daily fluoride dosage 
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c) Quality Control Testing 

The following analyses are carried out at the water treatment plant: 

- turbidity . six times per day using a Hach, Model 

1850A, bench-top turbidimeter for raw, 
settled, filtered water conduit effluent 
and plant effluent 

- temperature & pH . daily, raw and treated water 

- odour . several times per day, raw and settled water 

- chlorine residual . six times per day using a Hach dr/2 

spectrophotometer 
. total CI2 residual on filtered effluent and 
total and free CI2 residual on final 
effluent 

- fluoride residual . daily with spectrophotometer, treated 

water 
~ aluminum . weekly with spectrophotometer 

Samples for above analyses are obtained in the lab from the appropriate 
sample tap (described in Section C.5). 

D.6.3 WATER QUALITY EXAMINATION 

Water quality analyses for various chemical, biological and bacterio- 
logical parameters are carried out routinely at the Ministry of the 
Environment laboratories. Parameters that have been analyzed for and 
the frequency of the analyses are as follows: 

- bacteriological analyses . at MOE lab in London 

. raw water: Mondays and Thursdays 

. treated water: Sundays, Mondays, 

Wednesdays and Thursdays 
. distribution system: once per week 
. booster station: two times per week 

- algae . at MOE lab in Toronto 

raw water: two samples per month 
(January to September 1984 only) 
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- general chemistry . once per month at MOE lab in Toronto 

- THMs . once per month at MOE lab in Toronto 

D.6.4 LABORATORY EQUIPMENT 

Equipment available at the plant laboratory includes the 
fol lowing : 

- 1- Hach, Model 1860A, Turbidimeter 

- 1- Hach dr/2 Spectrophotometer 

- 1- Corning, Model 109, pH meter 

- 1 - Colour Comparitor 

- 1 - Titration Cabinet 

- 1 - Phipps & Bird Jar Test Apparatus 

D.7 PROCESS AUTOMATION 

The plant contains an analogue supervisory control system with tele- 
metering capabilities between the Low Lift Pumping Station and the 
Treatment Plant, and between the Treatment Plant and the Centennial 
Avenue Reservoir. 

The automatic control system, however, is no longer used and plant 
operations are controlled manually from the control room, except for 
the filters which are operated on a semi-automatic basis. 

Automatic proportional-to-flow controls pace all chemical systems but 
dosages are selected and set manually. 

0.8 DAILY OPERATOR DUTIES 

The plant superintendent is responsible for the treatment process and 
all activities that take place at the plant. He holds a supervisory 
and staff management position and deals with matters relating to the 
public. His assistant is responsible primarily for plant maintenance 
and takes up the superintendent's duties in his absence. 
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Plant operators are responsible for the day-to-day running of the 
plant. A partial list of the major duties of the operators includes 
such activities as: 

keeping records of process operations, chemical treatment and 
quality control testing, 

- checking operation of all equipment and responding to problems when 
they arise , 

- initiating filter backwashing and observing operations, 

responding to and recording treatment upsets, equipment outages, 
unusual events such as cases of vandalism, 

carrying out water quality control tests and collecting water 
samples for analysis by outside laboratory, 

confirming accuracy of on-line monitors - turbidity, chlorine 
residuals, 

- confirming flow rate accuracy of liquid chemical metering equipment 
and chlorinators, 

- receiving chemical deliveries and ensuring adequacy of supplies, 

- exercising standby mechanical equipment, 

- responding to alarm conditions. 

In addition to the physical tasks listed above, operators must stay in 
constant communication with the plant superintendent and his 
assistant. 
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SECTION E - PLANT PERFORMANCE 

E.l GENERAL OVERVIEW 

Plant operations and performance at the St. Thomas plant were discussed 
with the senior operator, Mr. J. Apfelbeck, who has been at the plant 
since start-up. No significant operating problems were reported and 
plant performance indeed is at a high level. This excellent achieve- 
ment has been continuous over the years with only one-half of the 
plant's pretreatment units in operation at any one time because of low 
production requirements. The use of treatment units is alternated 
relative to the timing for manual clean-out of the sedimentation 
basins. 

No significant water problems, either at the plant or in the distri- 
bution system, have been reported. The primary objectives for water 
treatment are consistently being achieved in spite of the rapid changes 
in turbidity levels in the raw water which have exceeded values of 
300 Ftu. The only problem of some concern relates to taste and odours 
which occasionally have passed through into the distribution system. 
Odours to a minor degree exist all the time but are particularly 
noticeable during the algae growing season. Odours are being 
controlled by the addition of powdered activated carbon during coagu- 
lation. From experience operators have learned that to control odours, 
it is necessary to overdose initially when a change in odour level is 
detected and then to trim back slowly to the minimum required carbon 
dosage. 

E.2 TURBIDITY 



E.2.1 EVALUATION OF PARTICULATE REMOVAL EFFICIENCY 



a) Raw Water Qual ity 



Operating records for particulate removal at the St. Thomas (Elgin 
Area) Water Treatment Plant are presented in Tables 2.0 and 2.1 of 
Appendix D. Table 2.0 presents a monthly summary of the average, 
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rraximum and minimum raw and treated water turbidity values for 
1984 to 1986. In addition, corresponding values are tabulated for 
i) primary coagulant, ii) aluminum residual in the raw and treated 
water, iii) raw and treated water pH, and iv) raw water temper- 
ature. Table 2.1 presents daily values for the same parameters 
given in Table 2.0 and covers the same period of record. 

At St. Thomas, particulate removal from the source water is 
achieved by sedimentation and filtration. Processes are optimized 
by the addition of alum in the rapid mix tank and by tapered 
flocculation of the coagulated water prior to sedimentation. The 
objective is to produce the highest achievable water clarity in 
the finished water, equal to or less than 0,2 FTU turbidity, with 
the least amount of alum addition under any of the occurring raw 
water turbidity conditions. 

The raw water turbidity in Lake Erie is highly variable. This will 
be evident from Figure E.l which presents graphs of the monthly 
daily maximum, minimum and average turbidity values for the 
three-year period of record. It will be noted that the poorest 
water quality with respect to turbidity occurs in the spring 
during March, April and May, and in late summer and fall during 
September, October, November and December. Maximum monthly high 
values range from about 150 to over 400 FTU. 

Average monthly turbidity levels range from about 10 to 90 FTU. 
In Figure E.2 included hereafter, turbidity frequency curves are 
presented for monthly maximum and average values. These curves 
illustrate the per cent of time a given value of turbidity within 
the data range was exceeded during the three year period of 
record. For example, the daily average monthly turbidity value of 
15 FTU was exceeded 83 per cent of the time, whereas the monthly 
maximum of 100 FTU was exceeded 50 per cent of the time. 

An analysis of the frequency of occurrence of the average monthly 
turbidity levels is given in Table E.l following. This table was 
derived from the graph of Figure E.2 and further illustrates the 



TABLE E.l 



RAW WATER QUALITY - TURBIDITY AND FREQUENCY 
1984 to 1986 



Turbidity 
FTU 
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Frequen 
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cy of 
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Occurrence 
time 
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5.8 
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29.4 
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Over 30 








38.2 
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100.0 1095 



(') Average monthly raw water turbidity. 



Raw Water Turbidity - FTU 
450 



400 



350 



300 



250 



200 



150 



100 



50 



Monthly Maximum 
Monthly Average 
Monthly Minimum 




JFMAMJ jasonOJ fmamjj asonDJfmamjjasonD 
1984 1985 1986 

Time of Year 

Figure E.1 
ST. THOMAS WATER TREATMENT PLANT 

Raw Water Turbidity - 1984 to 1986 



43761 



high levels of raw water turbidity that exist almost all of the 
time. 

By scanning the operating data in Table 2.1, it will be evident 
that the durations of high turbidities, in the order of 150 FTU 
and higher, can last from two to four days and longer. The tabu- 
lation of specific high raw water turbidity events presented in 
Table E.2 following will serve to illustrate this point. High 
levels of turbidity for long durations impose high solids loadings 
on treatment units which, if overloaded hydraul ically, will result 
in poor settled water quality and a high carry-over of solids to 
the filters. This can lead to operating difficulties with the 
filters consisting of short filter runs and/or turbidity break- 
through. Fortunately, at St. Thomas this is not the case since 
adequate treatment capacity exists in both sedimentation and 
filtration units. Also, peak water demands occur during June, 
July and August and do not coincide with the occurrence of high 
raw water turbidities. This means that during high turbidity 
periods treatment units are operating at lower flow rates which 
minimizes the potential adverse impact on treatment performance 
due to high solids loadings. Operating records reviewed for the 
plant confirm the production of a high quality effluent without 
any impairment in filter effluent turbidity, even during adverse 
raw water quality conditions. This will be discussed further in 
the next section. 

b) Particulate Removal 

The graph shown in Figure E.3 was developed by plant operations 
from jar-tests and correlates optimum alum dosages for various 
levels of raw water turbidity. It is used as a guide in setting 
the Rotodip feeder feed rates for alum addition during plant 
operations. Operators adjust feed rates manually in accordance 
with changes in raw water turbidity, temperature of the raw water, 
and the level of the filtered effluent turbidity. 

The actual alum dosage applied during the study period is shown 
graphically in Figure E,4 for monthly average and monthly maximum 
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raw water turbidity levels. Although there is considerable 
scatter in data points, applied alum dosages, on the average, tend 
to follow the optimum dosage guide of Figure E.3. 

A performance curve for the sedimentation basins is given in 
Figure E.5. This figure presents a plot of monthly average raw 
water turbidity versus settled water turbidity. The highest 
average monthly settled water turbidity experienced over the 
three-year study period was 9.0 FTU and corresponds to an average 
monthly raw water turbidity of 90 FTU. This represents an effic- 
iency of particulate removal of 90 per cent. With lower raw water 
turbidity levels the efficiency of removal in the sedimentation 
tanks decreases to a low of 80 per cent. These results are 
indicative of good to excellent removal of particulate matter in 
the sedimentation basins which can be attributed to a combination 
of efficient coagulation and flocculation and low overflow rates. 
This conclusion is confirmed by the operating data in Table E.3 
included herewith in which sedimentation tank and filter perfor- 
mance records are tabulated for periods of high raw water 
turbidities in 1984 to 1986. In reference to the data for 
November of 1984, it will be noted that raw water turbidities 
ranged from 47.0 to 214 FTU, but settled water turbidities only 
varied from 5.4 to 10.0 FTU. These low settled water turbidities 
were achieved even for periods of high raw water turbidities {in 
the range of 100 to 200 FTU) which occurred on three occasions for 
two, three, and four consecutive days (4 and 5 Nov., 9, 10, 11, 
and 12 Nov., 15, 16 and 17 Nov.). 

With the settling tank overflow rate averaging 0.99 m/h, which is 
about one-half the ultimate design rate, such high performance is 
to be expected. Similar comments apply to data for other periods 
of high turbidity shown in Table E.3 

Filter effluent turbidity varied from 0.11 to 0.17 FTU; the 
average was 0.14 FTU. These are excellent results and represent a 
very high standard of performance for dual-media, gravity filters. 
These results reflect the high degree of pretreatment achieved 
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TABLE E.2 

HIGH RAW WATER TURBIDITY EVENTS 
1984 - 1986 





Turbidity 






Turbidity 






Turbidity 


1986 


(FTU) 
46.3 


1985 
Mar. 26 


(FTU) 
58.3 


1984 


(FTU) 


Mar, 28 


Apr. 


29 


15.5 


29 


191.0 




27 


103.8 




30 


180.0 


30 


246.2 




2i 


224.0 


May 


01 


251.0 


31 


95.0 




29 

30 


123.0 
78.8 




02 


73.3 


Sep. 10 


16.0 




31 


60.3 


Nov. 


03 


47.0 


11 


122.0 


Apr. 


01 


424.0 




04 


151.8 


12 


195.0 




02 


263.0 




OS 


163.4 


13 


49.3 




03 


206.0 




06 


62.3 








04 


125.0 




07 


58.0 


Oct. 10 


57.8 




05 


127.0 




08 


76.7 


11 


136.5 




06 


215.0 




09 


148.0 


12 


174.7 




07 


195.8 




10 


138.0 


13 


94.0 




08 


97.3 




11 
12 


133.0 
133.0 


Dec. 01 


84.3 


Nov. 


18 


75.0 




13 


93.0 


02 


96.5 




19 


114.5 




14 


64.1 


03 


223.0 




20 


128.0 




15 


214.0 


04 


167.0 




21 


115.5 




16 


194.0 


0& 


156.0 




22 


143.6 




17 


104.0 


06 


159.7 




23 


144.0 




IS 


59.3 


07 


132.2 




24 


78.2 








08 


91.2 


Dec. 


01 
02 


50.0 
219.2 
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03 
04 


199.2 
80.2 
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Alum 


Flow 


Sed. Tank 


F i 1 ter 


1986 


Raw 


Settled 


Filtered 


ma/L 


HL/d 


0/R. m/h 


Rate, m/h 
5.28 


Mar. 27 


33.7 


6.3 


0.11 


21.0 


25.99 


1.12 


28 


16.3 


7.2 


0.08 


Mit 


21.19 


1.01 


5.20 


29 


191.0 


9.6 


0.07 


44.6 


21.18 


1 .0^ 


5.19 


30 


2«6.2 


12.6 


0.08 


51. » 


22.63 


0.98 


1,86 


tl 


95.0 


8.9 


0.01 


m.i 


21.68 


0.91 


1.66 


Sept. 9 


17.5 


3.8 


0,10 


12.2 


30.22 


1.31 


6.19 


10 


16.0 


3.6 


0,10 


12.0 


26.50 


1.11 


5.69 


Tl 


122.0 


3.9 


0,10 


29.6 


26.30 


1.11 


5,65 


T2 


195.0 


1.5 


0,08 


M.7 


31,30 


1.35 


6.72 


1? 


t9.3 


3.9 


0.07 


If .5 


22.27 


0.96 


1.78 


14 


27.3 


3.6 


0,07 


16.3 


23.16 


1.00 


1,97 


Oct. 9 


96.8 


5.6 


0.07 


24.5 


32.89 


1.12 


7.06 


10 


57.8 


7.1 


0,09 


16.7 


26.13 


1.13 


5.61 


11 


136.5 


7.8 


0.11 


24.5 


21.37 


1.05 


5.23 


12 


^T^.^ 


6.2 


0.10 


27. ft 


19.57 


0.85 


1.20 


13 


94.0 


4.3 


0.07 


28.4 


20.10 


0.87 


1.32 


14 


51.2 


1.5 


0.08 


26. 1 


25,33 


1.09 


5.11 


Dec. 1 


SK.a 


7.8 


0.08 


24.0 


26.50 


1.11 


5,69 


2 


96.5 


7.3 


0.08 


25.7 


27.22 


1.18 


5,85 


3 


223.0 


7.3 


0.09 


33.1 


26.56 


1.15 


5.70 


4 


167.0 


8.5 


0.07 


28.7 


28.02 


1.21 


6.02 


5 


156.0 


9.3 


0.10 


28.0 


25.05 


1.08 


5.37 


6 


159.7 


8.6 


0.08 


29.7 


21.01 


1.01 


5,16 


T 


132.2 


7.1 


0.07 


28.2 


23.68 


1.02 


5.09 


« 


91.2 


7.1 


0.07 


24.0 


21.60 


0,93 


1.61 
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Ayr. Day Turbidity. FTU 











Alum 


Flow 


Sed. Tank 


Filter 


T995 


Raw 


5ettled 


FiH?r¥d 


mfl . 


ML/d 


0/R. m/h 


R?te. "l/h 


Mar. 2<i 


52.3 


9.0 


0.19 


25.6 


16.70 


0,72 


3.59 


25 


56.7 


8.4 


0.41 


27.1 


23.68 


1.02 


5.09 


26 


58.3 


11.3 


0,62 


23.7 


24,62 


1,06 


5.29 


27 


103.8 


11.7 


0.14 


25.6 


23.09 


1.00 


4.96 


28 


221,0 


16.0 


0.27 


47.5 


25.03 


1.08 


5.38 


29 


123.0 


12.9 


0.36 


38.8 


25.07 


1.08 


5.38 


30 


78.8 


11.0 


0.22 


34,5 


23.70 


1.02 


5.09 


31 


60.3 


7.2 


0.18 


31.8 


17.34 


0.75 


3.72 


Apr. 1 


n2^.o 


14.0 


0.21 


68.6 


24.33 


1.05 


5,23 


2 


263.0 


12.0 


0.12 


61.7 


22.92 


0.99 


4,92 


3 


206.0 


11.8 


0.17 


52.8 


24.96 


1.08 


5,36 




125.0 


9,6 


0.28 


42.1 


24.84 


1.07 


5.34 




127.0 


10.2 


0.12 


44.5 


23,31 


1,01 


5.01 




215.0 


11.8 


0.12 


52.8 


14.47 


0.62 


3.11 




195.8 


10,1 


0,14 


51.5 


17.37 


0.75 


3.73 




97.3 


8.9 


0,19 


39.2 


25.49 


1.10 


5.47 


Nov. ie 


75.0 


9.3 


0.11 


19,7 


26.39 


1,14 


5.67 


19 


lit. 5 


8.0 


0,10 


24.8 


25.38 


1.10 


5.45 


20 


128.0 


8.1 


O.OB 


25.3 


25.16 


1.10 


5,47 


21 


115.5 


9.6 


0.11 


20,7 


24,43 


1.06 


5.25 


22 


143.6 


9.9 


0.19 


21.2 


29.10 


1.26 


6.25 


23 


140.0 


10.3 


0.13 


23.8 


24,77 


1.07 


5.32 


2'* 


78.2 


9,0 


0,08 


19,4 


25.06 


1 .08 


5.38 


Dec. 1 


50.0 


8.6 


0.10 


17.5 


20.08 


0.87 


4.31 


2 


219.2 


9.8 


0.10 


34.3 


25.19 


1.09 


5.41 


3 


199.2 


9.4 


0.13 


30.9 


25.16 


1.09 


5.40 


*■ 


80.2 


10.0 


0.17 


21.5 


26.44 


1.10 


5.46 


S 


67.2 


9.8 


0.11 


18.7 


24.67 


1.07 


5.30 
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Avr. Day Turbidity. FTU 













Alum 


Flow 


Sed. Tank 


Filter 


198'( 


F!«w 


Settled 


Filtered 


ma/L 


ML/d 


0/R. m/h 


Rate, m/h 


Apr. 


29 


15.5 


5.5 


0.16 


11.0 


21 .84 


0,94 


4.69 




20 


180.0 


7.2 


O.U 


27.2 


23.63 


1.02 


5.08 


May 


1 


251.0 


8.3 


0.14 


HO. 5 


23.09 


1,00 


4.96 




2 


73.3 


6.1 


0.T1 


23.2 


21,77 


0,94 


4.68 




3 


56.8 


6.3 


0.t6 


23.1 


23.84 


1.03 


5.12 


Nov. 


1 


86.7 


5.') 


.13 


18.1 


24.65 


1.06 


5.29 




2 


143.3 


7.6 


.11 


23.0 


23,40 


1.01 


5.03 




% 


17.0 


7.5 


,1« 


12.4 


23.50 


1.01 


5.05 




4 


151.8 


8.1 


.13 


22.6 


22.70 


0,98 


4.86 




5 


163.1 


8.6 


.11 


22.8 


20.80 


0.90 


4.47 




i 


62.3 


8.0 


.14 


16.3 


22.65 


0.98 


4.86 




7 


58.0 


8.7 


.13 


15.5 


24.65 


1.06 


5.29 




8 


76,7 


9.0 


.13 


18.9 


25.81 


1.11 


5.54 




9 


ite.o 


8.1 


.10 


24.7 


26.33 


1.14 


5.66 




10 


138.0 


6.6 


.12 


21.3 


16.75 


0.72 


3.60 




11 
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ST. THOMAS WATER TREATMENT PLANT 

Turbidity Frequency Curves - 1984 to 1986 
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ST. THOMAS WATER TREATMENT PLANT 

Alum Dosage versus Raw Water Turbidity 
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Figure E.4 
ST. THOMAS WATER TREATMENT PLANT 

Correlation of Alum Dosage Applied 
and Raw Water Turbidity - 1984 to 1986 
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Figure E.5 
ST. THOMAS WATER TREATMENT PLANT 

Monthly Average Raw Water Turbidity 
versus Settled Water Turbidity 



through coagulation and flocculation and, partly, are also due to 
very low filter rates which averaged 4.94 m/h . This rate is less 
than one-half the accepted design objective of 11.7 m/h for 
dual-media, high rate filters. The alum dosages applied, in our 
opinion, were the main reason for achieving such a high level and 
uniform filter performance. These dosages are suspected to be at 
or near optimum levels in view of the low effluent turbidity that 
was achieved and because no filter breakthrough occurred prior to 
reaching terminal head loss. 

The length of filter runs is affected more by the level of 
plankton in the raw water than by turbidity. This is evident from 
the operating record which shows that three filters were in use 
during periods in the year when plankton is present at elevated 
levels. 

E.2.2 OPTIMUM PERFORMANCE ALTERNATIVES 

As is evident from the existing operational record reviewed in the 
previous section, the St. Thomas plant requires little, if any, 
improvement in the removal of particulate matter. Nevertheless, we 
have evaluated alternatives that might further improve the removal of 
turbidity on a continuous basis. Alternatives that were evaluated 
include the following: 

1) Automatic Control of Alum Dosage 

We have considered the use of a Streaming Current Detector 
(S.CD.) for automatic control of alum dosages. The S.C.D. can 
measure the optimum alum dosage, relative to a predetermined set 
point and is, therefore, of value in tracking optimum dosage 
relative to changes in raw water quality. The S.C.D, output 
signal can also be used as the process variable for automatic 
control of the dosage setting on the chemical feeder. Benefits 
from the use of this instrument would result from (i) immediate 
response to requirements for changing dosage which would eliminate 
over- and under-dosing, (ii) maintaining optimum conditions for 
coagulation, which should be reflected by the quality and consis- 
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tency of the filter effluent, and (iii) an overall reduction in 
coagulant consumption which would lower operating costs for 
chemicals. 

The Omega Rotodip chemical feeders in use at the St. Thomas plant, 
are currently not suitable for automatic dosage adjustment but can 
be modified for qualitative automatic control. 

2) Flocculant Aid 

The use of a polyelectrolyte as a flocculant aid should be 
considered in order to reduce alum consumption and the amount of 
alum sludge that is produced. An improvement in treatment may 
also result due to the formation of a faster settling floe with 
better filtering characteristics. 

The aluminum residual in the treated water, however, may not be 
affected since the level of dissolved aluminum is pH dependent. 

3) Filter Operation 

Filters operate under low filter rates compared with the design 
rate (6.6 m/h max. vs. 9.77 m/h design). 

Rate controllers are designed to open slowly on filter start-up. 

In order to optimize the performance of the filters, it is sug- 
gested that filters be allowed to rest for about 15 minutes after 
a wash before placing the filter back, in service. This would 
permit the filter media to consolidate and, therefore, reduce the 
high initial effluent turbidity that normally occurs at the start 
of a filter run immediately following a backwash. 

Other means of reducing initial filter breakthrough should be 
investigated. These include: 
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1. conditioning the media with a polymer near the end of a back- 
wash, 

2. modifying filter effluent piping to permit filtering to drain 
at the start of a filter run. 

Although spare treatment plant capacity is available, running both 
sedimentation tanks and all four filters all the time is not 
warranted in view of the excellent effluent quality that is being 
produced with one-half of the plant's processing units. The 
practice of bringing on additional filters during the summer when 
the level of plankton in the raw water is high should be 
continued. 

4) Treatabil ity Test 

Future testing should be initiated by plant management in order to 
evaluate 1) the effectiveness of an alternate primary coagulant 
such as polyaluminum chloride, and 2) the effectiveness and 
economic benefits associated with the use of polyelectrolyte 
flocculant aids. 



E.2.3 CAPABILITY OF EXISTING PLANT 

The worst raw water quality conditions during the three-year study 
period occurred on April 1, 1985, as indicated in Table E.3. On this 
day the raw water turbidity averaged 424 FTU. This day was preceded by 
two days of moderately high turbidity in the range of 60 to 80 FTU. On 
April 2 and 3, the average turbidity was 263 and 205 FTU respectively. 
The downward trend continued on April 4 and 5 reducing turbidity to 125 
and 127 FTU respectively but levels increased again to 215 and 195 FTU 
over the following two days. During the high turbidity period between 
April 1 to 7, settled water turbidity varied from 9.6 FTU to 14 FTU and 
averaged 11.6 FTU. The high level of 14 FTU was established on April 
1 when the raw water turbidity was at its highest level of 424 FTU. On 
the basis of these numbers, settling tank performance was 96.7 per 
cent, which, indeed, represents a very high degree of solids removal. 
One might ask. why on April 4, with a raw water turbidity of 125 FTU, 
the settled water turbidity was 9.6 FTU which represents a solids 
removal efficiency of 92.3 per cent. On both days sedimentation tank 
overflow rates and filter flow rates were similar in magnitude and the 
difference in performance cannot be attributed to a difference in 
hydraulic loading rates. Further, it is not an isolated case as will 
be evident from the plot in Figure E.5 which shows that settling tanks 
perform better at higher raw water turbidities within the operating 
range experienced at St. Thomas. 

One explanation for this phenomenon may be that coagulation and floccu- 
lation processes at the optimum alum dosages, are more efficient at 
higher solids levels in the mixing zones. Also, the size distribution 
of particles for high raw water turbidity may be such that the bulk of 
the particles settle more readily than those associated with low water 
turbidity. 

In any event, during this period of adverse raw water quality, the 
treatment plant was able to continue producing a high clarity effluent 
from the filters - filtered water turbidity ranged from 0.12 to 0.28 
FTU and the average for the week was 0.17 FTU. The average length of 
filter runs was 73 hours. These results confirm our previous con- 
clusions that the St. Thomas plant is capable of producing drinking 



water of very high clarity even under the worst raw water turbidity 
conditions experienced during 1984 to 1986. 

E.2.4 REQUIREMENTS FOR OPTIMUM PERFORMANCE ALTERNATIVES 

Several alternatives for optimizing treatment plant performance were 
identified in Section E.2.2 above. Of these alternatives, those con- 
sidered most feasible are presented below in order of priority. 

Alternative 1 



The continuous production of a high clarity filtered water at St. 
Thomas may be possible by improving filter operations. 

The objective is to reduce or eliminate the initial filter breakthrough 
which occurs immediately following filter backwashing. This can be 
achieved, in part, by letting a filter rest for about 15 minutes after 
a wash before returning the filter to service. The assumption here is 
that during the rest period the filter media will compact and return to 
similar conditions it was in before backwashing. If this is so, then 
the filter should produce water with low turbidity immediately follow- 
ing start-up. 

However, breakthrough of turbidity may still occur due to the hydraulic 
surge that occurs during a sudden start-up of a filter. At St. Thomas, 
this problem has been reduced by slowly opening the filter rate 
control lers . 

The foregoing filter operating procedure would be very simple to imple- 
ment at virtually no cost to the project. What needs to be established 
is whether the duty filter(s) will be able to sustain the additional 
hydraulic load without deterioration in effluent quality for the 
extended time that the filter being washed is out of service. 
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Alternative 2 

An alternative method for reducing the initial filter breakthrough 
after a wash cycle is to condition the filter media using a polymer. 
The polymer would be applied to the wash water near the end of the 
backwash cycle. As an example, this procedure of filter conditioning 
is currently being used at the Toronto Island Filtration Plant with 
some degree of success. 

Implementation of this alternative will require the provision of a 
polymer feed system capable of applying up to 3 mg/L of a non-ionic 
polymer to the filter backwash water. 

Alternative 3 



A third alternative for reducing initial filter breakthrough after 
start-up is to filter to drain, Although simple in concept, this 
alternative would be difficult to implement at the St. Thomas Treatment 
Plant. Filter effluent piping would require the addition of filter to 
drain piping equipped with automatically controlled valves. The 
feasibility of filtering to drain should be established by full-scale 
testing. This can be done at lower filter rates using the manually 
controlled filter drain pipe. 

As for Alternative 1, this option increases the time a filter being 
backwashed is out of service which may affect effluent quality from the 
duty filter{s). In addition, the wash water consumption would increase 
by up to 20 per cent. 

Alternative 4 



This alternative is aimed at reducing the amount of filter backwash 
water used by stopping the wash water cycle automatically based on a 
predetermined level of turbidity in the wash water. 

The Hach Company is now marketing a backwash water turbidity meter 
specially designed for measuring the high turbidities in the wash 
water . 
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E.3 DISINFECTION 



E.3.1 EVALUATION OF EFFECTIVENESS OF THE DISINFECTION PROCESS 

The objective at St. Thomas regarding chlorination for disinfection is 
to maintain a total chlorine residual of 0,9 to 1.0 mg/L in the treated 
water leaving the plant. 

a) Chlorination Hardware 

The plant includes a separate chlorine building equipped with the 
following chlorination facilities: 

three Wallace and Tiernan gas chlorinators; one pre-, one 
post-chlorinator , and one standby unit. The spare chlorin- 
ator serves as standby to either the pre- or post-chlorinator 
- capacity is adjustable by rotameter selection; 

one Wallace and Tiernan chlorine residual analyzer for 
monitoring of total chlorine residual in plant output; 

one chlorine control panel installed adjacent to the analyzer 
in the chlorine equipment room (Photograph 8); 

separate chlorine storage room for ton containers; 

one 3-ton container scale; 

fifteen additional 1-ton containers in storage. 

b) Application Points 

Chlorine solution is applied after sedimentation in the settled 
water conduit (prechlorination) and in the high lift pump suction 
conduit (postchlorination) . 
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Prechlorination after sedimentation serves two purposes; namely, 

1) reduce chlorine consumption by powdered activated carbon 
which is applied in the rapid mix tank(s) for control of 
taste and odour; 

2) eliminate production of trihalomethanes in the pretreatment 
process - during flocculation and sedimentation. 

c) Dosages and Control 

A record of the disinfection practice at the plant is presented in 
Tables 3.0, 3.1, 3,2, 5.0 and 5.1 of Appendix C. 

Table E.4 following presents a 3-year summary of chlorine dosages 
applied and resultant chlorine residuals. On average, the 
prechlorine dosage varied from about 1.3 mg/L to 1.5 mg/L; and the 
postchlorine dosage was about 0.35 mg/L. The range of prechlorin- 
ation dosages experienced was from 0.76 mg/L to 2.90 mg/L. 
Applied dosages follow the chlorine demand which is relatively 
constant at moderate levels during the fall and spring seasons and 
somewhat variable at higher levels during the summer in view of 
the presence of algae in the raw water. 

The range in postchlorine dosages was from 0.2 to 0.7 mg/L. 
Variations are due to changes in the chlorine demand and the 
plant's objective to maintain a total chlorine residual of 0.9 to 
1.0 mg/L in the treated water pumped to distribution. 

Dosage for pre- and postchlorination are set manually and auto- 
matically paced proportional to total treated water flow. 

d) Chlorine Residuals 

For prechlorination the total chlorine residual is monitored in 
the lab on samples of filtered water. The average residual value 
was 0.76 mg/L and varied from about 0,6 mg/L to 1.35 mg/L. 



TABLE E.4 



DISINFECTION - 3-YEAR SUMMARY 



1986 1985 1984 



Pre Post Pre Post Pre Post 



CI; Dosage; 

- Avg. 1.51 0.35 1.38 0.35 1.44 0.36 

- Range 0.93-2.60 0.21-0.60 0.76-2.00 0.19-0.70 0.91-2. 90 0.17-0.65 
Free CI; Residual 

- Avg. - 0.77 - 0.76 - 0.80 

- Range - 0.54-0.93 - 0.54-1.04 ~ 0.63-1.01 
Total Clj Residual 

- Avg. 0.76 0.93 0.76 0.90 0.76 0.96 
-Range 0.66-0.94 0.80-1.07 0.64-1.00 0.69-1.20 0.63-1.35 0.84-1.10 

All units in mg/L 
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The total postchlorine residual is monitored and recorded on a 
continuous basis by an on-line automatic chlorine analyzer. For 
the operational record, postchlorine residuals, free and total, 
are determined in the lab on the plant output. The average free 
chlorine residual was 0.78 mg/L while the total was 0.93 mg/L. 
The range in total chlorine residuals for the entire period of 
record was 0.69 to 1.20 mg/L. 

e) Process Evaluation 



The prechlorine dose is selected to meet the plant's objective of 
maintaining 0.7 to 0.8 mg/L total chlorine residual in the 
filtered water. This practice is acceptable for the following 
reasons: 

1) filter operations are improved, and 

2) sufficiently high chlorine residuals are available for disin- 
fection after filtration. 

The loss in benefits associated with prechlorination ahead of 
pretreatment are, in this case, probably outweighed by the fact 
that no trihalomethanes are formed in the flocculation and sedi- 
mentation processes. 

The clear well has a fixed storage volume of 3450 m^ which ensures 
a minimum chlorine contact time of 1.8 hours after the filters 
based on the rated design capacity of the plant. Additional 
contact time is available in the variable storage capacity reser- 
voir downstream of the clear well. 

Postchlorination at the high lift suction conduit serves to 
establish the final chlorine residual in the water leaving the 
plant. A high chlorine residual is maintained because of the long 
lag times associated with transmission and distribution of the 
water to the consumers. 
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A few consumers relatively close to the plant are supplied 
directly from the transmission mains. For these consumers the 
chlorine residual is higher than what is desirable but no 
complaints regarding possible chlorinous taste and odour have been 
received by the plant staff. 

Data on the bacterial water quality, raw and treated, have been 
recorded in Tables 5.0 and 5.1 of the operating protocol. A 
3-year summary is presented in Table E.5 following this page. 
These data indicate an excellent record for disinfection at the 
plant. Of all the tests carried out each year on the treated 
water, only one test for total coliform organisms was positive in 
1985 (August 7, 1985) and only two in 1986 (March 12 and 13, 
1986); none of the tests for 1984 were positive. The density 
level for total coliform in the positive tests was 0-4 counts per 
100 mL. On August 7, 1985, the total average chlorine residual in 
the treated water was 0.96 mg/L, and on March 12 and 13, 1986, 
values were 0.86 and 0.93 mg/L respectively. As can be seen, 
there were no problems with the chlorination systems nor chlorine 
residuals at the plant on those days, and the reasons for the 
adverse results are not apparent. 

The efficiency of disinfection is primarily dependent upon the 
available concentration of free chlorine and contact time. But 
the former is pH and temperature dependent since chlorine in water 
hydrolyzes to form hypochlorous acid which dissociates and is in 
equilibrium with the hypochlorite ion. As pH increases, the 
hypochlorous acid concentration decreases, but increases slightly 
with cold water. At pH greater than 8.0 the hypochlorous acid 
concentration varies between 22% at 20°C to 30% at O^'C. At pH of 
7.5 concentrations are 47% at 20«>C and 58% at O'C. Since the 
hypochlorite ion has virtually no disinfection capability, it is 
clear that the efficiency of disinfection can be improved for a 
given dosage of chlorine by operating at a raw water pH of about 
7.5 rather than at 8.0 or above. 

The raw water pH at the plant has an average value of about 7.75 
during mid-May to mid-September. For the rest of the year the pH 



TABLE E.5 
BACTERIAL WATER QUALITY - 3-YEAR SUMMARY 



1986 



1985 



1984 



■ 


No. of 
Samples 


% Total 
Samples 


Raw Water 






Total Conform 






0-100/100 mL 


65 


94.2 


101-5000/100 mL 


4 


S.8 


Fecal Coliform 






0-10/100 ml 


64 


100 


Treated Water 






Present/Absent Test 






Total Coliform A 


132 


98.5 


P 


2 


1.5 


TC Positive, 
0-4/100 mL 


2 


- 


Standard Plate Count 






MF <500/mL 


35 


100 


>500/mL 









No. of % Total 
Samples Samples 



96 
7 

101 



200 
1 



34 




93.2 
6.8 

100 



99.5 
0.5 



100 




No. of % Total 
Samples Samples 



98 
5 

105 



203 




20 
1 



95.1 
4.9 

100 



100 




95.2 

4.8 
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is above 8.0 with an average value of 8.1 units. The maximum 
value recorded was 8.58 pH units. The addition of alum and 
chlorine reduces pH and the treated water pH generally was 0.6 pH 
units lower than the raw water pH. 

Based on the above theory of chlorination, it can be concluded 
that disinfection can be improved, that is, a higher efficiency is 
possible with lower chlorine dosages, by lowering the raw water pH 
especially during the fall, winter and spring seasons when pH is 
very high. This can be achieved by adding an acid or by using 
acidified alum. The former approach is more complicated and 
involves handling a hazardous chemical. The use of acidified aluiti 
would not change existing operations and should be investigated as 
a feasible alternative to improve disinfection. 

Plant operating data for total trihalomethanes are recorded in 
Tables 5.0 and 5.1. In the following table, Table E.6, a 3-year 
summary of all purgeable organics information on the treated water 
is presented. With reference to this table, it will be noted that 
the total trihalomethanes (TTHM) content, in the treated water had 
an average value of about 45 |ig/L over the 3-year period. No 
significant change occurred from year to year. The range of 
minimum to maximum levels was 22 to 71 Mg/L. 

These results are relatively low in comparison with the current 
Ontario Drinking Water Objective of 350 ug/L. The operating 
levels of TTHM experienced are to be expected in view of the fact 
that: 

1) DOC (dissolved organic carbon) levels in the raw water from 
Lake Erie are above average, 

2) a higher than normal chlorine content is maintained in the 
clear well and reservoir, and 

3) relatively long contact times are provided by the clear well 
and reservoir. 
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With regard to point 3) above, the retention times for the 
average day flow in 1986 (830 m^/h) are as follows; 

clear wel 1 : 4 .15 h 

reservoir: 0.85 h min. to 5.25 h max. 

total: 5.00 h to 9.40 h (depending upon rate of 

flow and level of water surface in 

reservoir) 

Although favourable conditions for the formation of TTHM prevail, 

actual levels formed are low. This points to the fact that most 

of the precursor materials in the raw water are removed in the 
sedimentation basins. 

E.3.2 EVALUATION OF OPTIMUM DISINFECTION PROCEDURES 



Having reviewed the existing chlorination practice in detail, we 
found that no major modifications are required at this time to 
improve the process. Several suggestions to be considered are as 
follows: 

1) The use of acidified alum should be investigated to improve 
disinfection during periods of high raw water pH. 

2) A second chlorine scale should be installed and dedictated to 
the postchlorinator. 

In the long-term, consideration should be given toward postammon- 
iation of the treated water to control microorganisms in the 
distribution system. Ammoniation of the treated water has several 
advantages especially for water supply systems with large distri- 
bution systems or long transmission mains. For instance, chlora- 
mines are stabler than free chlorine and provide a long-lasting 
residual in the distribution system. For this reason also, the 
post-chlorine residual could be reduced to possibly 0.45 to 0.55 
mg/L from the current levels of 0.9 to 1.0 mg/L. In addition, 
chloramines will reduce, if not eliminate, the potential for 



TABLE E.6 



PURGEABLE ORGANICS IN TREATED WATER - 3-YEAR SUMMARY 



1986 



Avg. 



1985 



Range Avg. 



Range 



1984 



Avg. Range 



Ch 1 orod i bromomettiane 



3-7 



S-6 



3-6 



Chloroform 



24 



12-47 



31 



16-40 



26 



13-46 



Dichlorobromomethane 12 



5-16 



16 



12-20 



13 



9-19 



Total Trihalomethane 41 



22-66 



52 



35-60 



44 



25-71 



All units in |jg/L 
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production of additional chlorinated by-products in the distri- 
bution system. 

E.3.3 CAPABILITY OF EXISTING PLANT 



As already inferred above, the existing chlorination facilities and 
plant operating practice are adequate for the production of disin- 
fected water. Plant management and staff are to be commended for the 
excellent track record achieved to-date in producing a high quality 

effluent. 

The levels of TTHM formed are low and do not appear to pose a health 
risk to the consumers. 

E.3.4 REQUIREMENTS FOR OPTIMUM DISINFECTION PROCEDURES 

Short-term changes identified above will require the installation of 
one additional chlorine scale. The use of acidified alum during 
certain times of the year will require further study by plant manage- 
ment. 

Long-term modifications require the installation of ammonia storage and 
feed facilities. We suggest the use of aqua ammonia rather than gas 
which eliminates requirements for softening dilution water and problems 
associated with the storage and metering of a hazardous gas. Space for 
ammonia storage and feed equipment is available as it was provided for 
in the original design of the plant. 

E.4 OTHER CONCERNS 

E.4.1 TASTE AND ODOUR CONTROL 

Powdered activated carbon is used for the control of taste and odour. 
For 1986 the average carbon dosage varied from 0.7 mg/L for February to 
9.7 mg/L for August. The range in average monthly dosages was similar 
for 1985 and 1984. Higher dosages are required during August and 
September each year - the highest daily dosage on record being 35.7 
mg/L for August 1984. 
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Carbon treatment effectively controls tastes and odours in the raw 
water at the St. Thomas treatment plant. 

£A.2 FLUORIDE 

Sodium sil icof luoride in solution form is added to the treated water 
for the control of dental caries in children. 

Raw water fluoride concentrations vary from 0.11 to 0.2 mg/L for the 
3-year record. Monthly average day dosages that were added ranged from 
0.93 to 1.15 mg/L for 1986, 1.11 to 1.32 mg/L for 1985, and 0.79 to 
1.26 mg/L for 1984. The range in monthly average day fluoride 
residuals for the same years were 1.23 rog/L, 1.27 mg/L and 1.13 mg/L 
respectively. 

In reviewing the daily records of Table 4.1 it will be noted that on 
several occasions the residual fluoride concentration in the treated 
water was less than the dosage added on that day. This will be evident 
from December 1986 values when the imbalances in residual to dosage for 
12 days of the month varied from 0.02 to 0.12 mg/L. The error is even 
greater considering that the raw water has a background residual of 0,1 
to 0.2 mg/L. 

For several days in November 1986 the opposite occurred and fluoride 
residual exceeded the daily dosage by a fair margin (November 4, 5 and 
6). 

The above inconsistencies may be due to: 

1) incorrect flow reading 

2) incorrect loss of weight recording/reading from the fluoride 
feeder 

3) error in fluoride analysis. 

Fluoride is analysed in the lab by SPADNS method using a Hach DR/2 
Spectrophotometer . 
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It is suggested that plant management review the current procedures for 
calculating the fluoride dosage and determining the fluoride residual 
in the treated water, 

E.4.3 ALUMINUM IN RAW AND TREATED WATER 

Aluminum analyses on raw and treated water are carried out in the plant 
laboratory using the Hach DR/2 Spectrophotometer. 

The monthly average day readings for raw water range from 0.01 to 0.04 
mg/L for 1986 to 1984. The raw water pH for the same period varied from 
7.7 to 8,3 units. These results appear to be low since at equilibrium 
in a pure system the minimum solubility of aluminum hydrolysis species 
is 0.004 mg/L as Al at a pH of about 5.8 and increases logarithmically 
with increasing pH to about 1.7 mg/L as Al at a pH of 8.5*. Values of 
0.1 to 1.0 mg/L Al are normally found in surface waters within the 
above pH range. 

Similarly, aluminum residuals in the treated water were quite low 
varying from 0.008 to 0.04 mg/L for the monthly daily average values of 
the 3-year record. The monthly treated water pH for this period varied 
from 7.20 to 7.59 units. It is known that the solubility of aluminum 
hydroxide species at equilibrium is about 0.13 mg/L Al at a pH of 7.4, 
hence the plant results are suspect. 

A jar test was performed on raw water collected from the plant on 
October 16, 1987, Two analyses for aluminum were carried out on the raw 
water and four on settled water from Jar Test 1 at the Enviroclean 
Laboratory in London, Ontario. The average raw water aluminum concen- 
tration was 0,13 mg/L (0.11 - 0.16 mg/L) at a pH of 8.26 and the 
treated water concentration was 0.15 (0.12 - 0.20 mg/L) at a pH of 
7.77, 



(') Amirtharajan, A. & Mills, K.J., Rapid Mix Design for Mechanisms of 
Alum Coagulation. Journ. AWWA, 74:4:210 (Apr. 1982) 
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In view of the low aluminum residual values in raw and treated water 
obtained from the plant tests, it is suggested that the test procedure 
be reviewed and water samples be submitted to an outside laboratory for 
confirmation of plant test results. 

E.4.4 STABILITY OF WATER 

The Langelier Index for the treated water is negative, equalling -0.8 
during the summer and about -1,0 during the winter. This indicates 
that in the presence of oxygen the water will corrode metal piping. 
The water is generally deemed to be non-corrosive if the index is zero 
or slightly positive. For this reason it would be prudent to investi- 
gate means for stabilization of the treated water that is supplied to 
the consumer. 

E.4.5 WASH WATER CONSUMPTION 

Filter backwash water consumption for 1986 as a percentage of treated 
water averaged 3.12% and the range for monthly average values was 2.36% 
to 5.58%, These rates of backwash water consumption are higher than 
those normally experienced with conventional treatment. The validity of 
the data and methods for reducing the amount of backwash water used 
should be investigated. 
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SECTION F - RECOMMENDATIONS 

F.l SHORT-TERM MODIFICATIONS 

a) Operations and Process Control 

1. Initiate a flow meter calibration programme to verify the accuracy 
of existing meters and, if necessary, to recalibrate flow meter 
instrumentation. 

2. Prepare and maintain an up-to-date process piping flow diagram at 
the plant. 

3. Operate both pretreatment modules during peak summer demand 
peridos. 

4. In the calculation of the applied alum dosage, a concentration 
factor of 649 kg/m^ for the alum solution is currently being used. 
For commercial strength alum solution (48.18% alum by weight, S.G. 
of 1.33) the correct factor is 640.8 kg/m^ . This value (640.8 kg 
alum per m^ of solution) should be adopted for future calculation 
of the applied alum dosage. 

5. Confirm the accuracy of the sodium sil icofluoride loss-of-weight 
recorder and verify analytical test results for fluoride obtained 
with the plant lab spectrophotometer. 

6. Results for dissolved aluminum in the raw and treated water are 
very low. The validity of the results should be confirmed by 
verification of test procedures and confirmation of results with 
an outside lab. 

7. Consideration should be given to reducing the aggressiveness of 
the treated water. 

8. The wash water consumption as a percentage of treated water flow 
is higher than normal and the validity of the records and methods 
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for reducing the amount of backwash water used should be investi- 
gated. 

9. The filter media should be inspected at regular intervals; perhaps 
as often as every six months. 

b) Particulate Removal 

1 . Continuous Monitoring of Optimum Coagulant Dosage 

Investigate the benefits of using a Streaming Current Detector 
with strip chart recorder to monitor the optimum coagulant dosage 
as determined in the laboratory by jar tests and/or streaming 
current titrations. 

Estimated Cost: $16,000 

2. Flocculant Aid 

Investigate the benefits for using a polyelectrolyte as a floccu- 
lant aid in the treatment process, 

Benefits to be derived from using a flocculant aid include: 

1) the need for a lower alum dosage hence the production of less 
alum sludge requiring treatment and disposal, 

2) production of a faster settling floe with better filtering 
characteristics. 

If the investigation produces positive results, and management 
decides to implement a flocculant aid feed system, then polymer 
storage and feed equipment will have to be provided. A prelimin- 
ary estimate of the cost for the installation of such a feed pack- 
age is; 

$60,000 
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3. Filter Preconditioning 

Several studies have shown that filter preconditioning with a 
polymer or coagulant will result in lower levels of turbidity 
breakthrough and for a shorter duration, in a filter at start-up 
following a wash. This procedure, which can be achieved by adding 
a polymer to the rinse cycle of the filter backwash, should be 
investigated for possible implementation. 

4, Filter Operation 

In order to reduce filter breakthrough after a wash, management 
should investigate letting a filter rest for about 15 minutes 
after a wash before returning the filter to service. 

An additional way of reducing filter breakthrough after start-up 
is to filter to drain. This procedure should be investigated, at 
reduced filter rates, using the manually controlled filter drain 
pipe. If the procedure proves to be successful, further studies 
will have to be carried out to determine requirements for the 
installation of filter to drain piping capable of handling the 
design flow rate of the filter. 

c) Disinfection 

1 . Monitoring Postchlorination Dosage 

A separate weigh scale for postchlorination service should be 
instal led. 

2. Adjustment of Raw Water pH 

Improve the efficiency of disinfection by lowering the raw water 
pH to about 7.2 to 7.4. This may be achieved by using acidified 
alum as a coagulant. Treatment at a lower raw water pH would have 
additional benefits such as; 1) improvement in the efficiency of 
alum coagulation, and 2) reduction in the aluminum carry-over in 
the treated water. 
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Sulphuric acid could be considered as an alternate chemical for pH 
reduction. 

The estimated cost for a sulphuric acid application package is: 

$50,000. 

F.2 LONG-TERM MODIFICATIONS 

a) Particulate Removal 

Modify Rotodip alum feeders to provide for automatic dosage 
control relative to the Streaming Current Detector output signal. 

b) Disinfection 

At the present there are no problems with bacteria in the distri- 
bution system. Effective control is achieved by maintaining a 
high chlorine residual in the water leaving the plant and, in the 
case of the Port Burwell supply, by re-chlorinating the water at 
the elevated tank.. An alternate method, practiced by large muni- 
cipalities in Ontario to control microorganisms in the distri- 
bution system, is to postammoniate the treated water at the plant. 
This technique should be considered for application at the St. 
Thomas plant if problems with bacterial growth and the development 
of taste and odour should be experienced in the distribution 
system. 

The estimated cost for the installation of a postammoniation 
treatment package, consisting of aqueous ammonia storage and feed 
facilities is: 

$40,000 
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APPENDIX 6 - JAR TEST RESULTS 

Jar tests were carried out on raw water taken from the St, Thomas 
W.T.P. on October 16, 1987, when the raw water turbidity was relatively 
high at about 53 NTU. 

Two tests were run in order to establish the optimum alum coagulant 
dosage for treatment. Test procedures and results obtained are 
presented at the end of this appendix. It will be noted that test 
parameters used for determining the optimum dosage include: time to 
when floe becomes visible, floe appearance, flox size and quantity, 
settling velocity, and turbidity of filtrate from a laboratory filter 
paper. Results for settled water turbidity are plotted in terms of 
settling velocity distribution curves for each test. Settling 
velocities measured ranged from 0.469 cm/min. (140 Igpd/sf) to 6.00 
cm/min. (1800 Igpd/sf). 

The aluminum content in the raw water measured 0.84 mg/L total and 0.16 
mg/L dissolved for Sample 1 and 0.11 mg/L total and 0.11 mg/L dissolved 
for Sample 2. Dissolved aluminum residuals in filtered water from Test 
1 were 0.12, 0.13, 0.20 and 0.17 mg/L in jars 2, 3, 4 and 5 respec- 
tively. Anlayses were done by Enviroclean, a Division of MacLaren 
Plansearch Inc. 

For Test 1, the raw water turbidity was 53.2 NTU, the temperature 22°C, 
and the pH 8.25, Apparent colour was measured at 30 Hazen units. Good 
treatment was obtained with an alum dosage of 15 mg/L; while at 20 mg/L 
the results were even better. To narrow down the optimum dosage point 
Jar Test 2 carried out. For this test the raw water turbidity was 52.7 
NTU and the pH was 8.27 units. Values for colour and temperature were 
identical to those in Test 1. Based on the results of Test 2, and the 
objective for obtaining the best treatment with the least amount of 
chemical consumption, 16 mg/L alum was the optimum alum dosage. At 
this dosage large, spherical and tight floe were formed. The maximum 
settling velocity measured was 4.29 cm/min. at which a satisfactory 
water turbidity of 1.50 NTU was achieved. This settling velocity is 
equivalent to 2.578 m/h or 1264 Igpd/sf. For full-scale design this 
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rate should translate to a maximum sedimentation tank overflow rte of 

1.29 m/h or 630 Igpd/sf. The filtrate turbidity of 0.08 NTU is 

indicative of good coagulation leading to a high quality effluent in 
full-scale treatment. 

Conclusions that may be drawn from the jar test trials are as follows: 

1. The optimum alum dosage is about 16 mg/L for a raw water turbidity 
in the order of 50 NTU, a pH of 8.27 units and water temperature 
of 22°C. 

2. The maximum settling velocity in the jars resulting in acceptable 
water quality was found to be 4.29 cm/min. or 1.29 m/h (630 
Igpd/sf) for full-scale design. 

3. Although laboratory filter test results do not allow prediction of 
plant filter design parameters, the result show that good filter 
performance can be expected at the optimum alum dosage with a well 
designed filter. 
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JAR TEST PROCEDURE 

1. Obtain sufficient raw water sample to test for raw water quality 
(turbidity, pH, temperature, colour, alkalinity) and to fill 6 
1.5 L glass jars with exactly 1 L of sample. 

2. Place all 5 jars in the gang stirrer and begin mix at 100 rpm. 
Quickly add the desired amount of primary coagulant to each jar. 
Add the coagulant to the vortex created by the fast stirring 
paddles. After coagulant has been added to the last jar, continue 
rapid mix for 60 seconds, then reduce the paddle speed to 30 rpm. 

3. If secondary coagulant is to be used as well, quickly add this in 
the desired amount to each jar during rapid mix. If the secondary 
coagulant is a polymer, then this should be added after the 
addition of primary coagulant. If activated silica is used, then 
the order of addition should be noted. 

4. Continue slow mix at 30 rpm for 30 minutes. After 30 minutes, the 
paddles should be stopped and removed from the jars. 

5. Following the start of the slow mix, observe the time of the first 
appearance of visible floe in each of the six jars, and also the 
appearance, size and quantity of floe at the end of the agitation 
or flocculation period, 

6. After 30 minutes of slow mix allow the samples to settle. From a 
fixed depth of 5 cm, the mid-point of the water depth in the jar, 
collect samples at 1,2, 4 and 8 minutes after the start of 
settling and analyse samples for turbidity. Samples drawn at 
these times represent settling velocities of 5, 2.5, 1.25 and 
0.625 cm/min. respectively. Plot the results in terms of settling 
velocity distribution curves. 

7. Following the settling period, pipette 200 ml of supernatant from 
each jar. Use 50 mL to wet a glass fibre filter disc and discard. 
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Filter the remaining sample and measure the turbidity of the 
finished water. Use a separate filter apparatus and filter disk, 
for each sample from each jar. Use Gelman Sciences Type A/E 47 mm 
glass fibre filters or Whatman No. 40 filter discs. 
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3 - FW Test 1 


- 


0.12 


7.87 


10 












12082 


" 




4 - FW Test 1 


- 


0.13 


7.80 


15 












12083 


II 




5 - FW Test 1 


- 


0.20 


7.74 


20 












12084 


II 

Legend: 

RW = Raw W 
FW - Filte 


Iter 

•ed Water 


6 - FW Test 1 


1 


0.17 


7.69 


25 




JL 




1 





2/81 
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APPENDIX C 
TABLES OF OPERATING RECORD 



TABLE 1 

WATER PLANT OPTIMIZATION STUDY 

"PLANT FLOWS" 



TABLE 1.0: FLOWS (ML/d) 



MOE WPOS PROTOCOL 



Page 1 of 1 



JAN 



FEB 



HAR 



APR 



HAY 



JUN 



JUL 



AUG 



SEP 



OCT 



NOV 



DEC 



1 1966 1985 1 1984 I l98^ 1 


1 MAX. 1 HIM. AVC. MAX. 1 HIN. AVe, | W<i. 1 HIN. 1 AVG. I HM. 1 HIN. I AVG. 1 


III 1 1 1 1 1 1 1 1 

1 R 129.03 (17.10 23.67 26.11 | 14.27 21.34 t 25.53 | 15.36 | 22.14 | | | | 
I T 121.45 1 12.58 17.31 32.15 | 14.28 21,72 | 28.27 | 18.70 j 25.29 ( ! | | 

1 — 1— — I-— -- - 1 1 1 1 1- t 1 t 

1 R t 27.46 1 15.85 23.29 27.98 | 16.20 23.25 | 26.93 | 18. 36 | 22.69 | I | | 
1 T 1 20.67 1 10.80 17.27 28.25 | 16.77 22.96 I 29.38 1 17.21 | 25.66 1 1 1 | 

1 — 1 1 -1 1 1 1 1 1 1 1 

1 R 1 26.40 1 17.44 23.84 26.34 | 16.70 23.15 1 24.67 1 17.02 ) 22.69 1 ( | | 
17 119.75 113.45 18.19 23.18 | 12.59 18.45 1 27.63 1 20.38 1 25.30 1 1 1 | 

1 — 1— — 1— - — _(-— -1 1- 1 1 1 1 1 

|R 127.08 120.15 24.61 31.65 1 14.47 23.92 1 26.39 1 14.95 1 22.54 1 1 1 1 
1 T J 23.29 1 14.12 19.48 23.90 1 11.46 18.31! 31.35 1 22.91 1 27.75 1 1 1 1 
I—I 1 1— — 1 1 1 1 1 I 1 1 

1 R 1 31.86 1 16.29 25.99 1 31.50 1 16.96 24.30 1 24.20 1 12.00 t 22.45 1 1 1 1 
1 T I 26.51 1 10.9'? 1 20,56 1 25.03 1 13.33 19 .39 1 30.00 1 12.40 1 20.85 1 1 1 1 

1 — 1 1 1 1 t- { 1 1 1 1 1 -1 

1 R 1 38.09 1 16.02 1 26.48 1 33.10 1 17.55 25.94 1 31.95 1 19.89 1 25.241 1 1 1 
1 T 1 30.74 1 13.49 1 20.77 1 25.87 1 12.79 1 20.90 1 33. Sll 16.381 21.821 1 1 1 
1— 1 1 1 f 1 1 1 1 1 1 1 1 1 

j R 1 32.44 1 17.40 j 25.43 1 31.75 1 16.05 1 24.5?! 29.09 j 17.10 ! 22.82' ] [ \ 

! 5 ! 30.25' 16.50 ' 24.82' 35.22 j 22.33 | 28.68' 30.40.' 14.70 ' 24.85' ' | ' 
T 27.11 11-87' 2i._8_7l27._92 18^93 23^01 35^64' 15.65 J^ 

1 R 1 31,30 1 19.82 1 26.511 31.21 1 21.20 | 26.64 t 32.081 21.04) 24.75| | | | 

1 — 1 J 1 1 1 1 1 1 1 -1 1 1 1 

1 R 1 32.511 16.35 1 25.83 1 29.54 1 21.20 1 26.18 1 30.931 15.481 23.721 1 1 1 
t T 1 27.921 13.41t 20.431 23.831 15.381 19.791 33.851 14.681 23.121 1 1 1 

1 — 1 H 1 1 1 1 1 1 1 1 1 1 1 

1 R 1 31.32) I6.&2I 24.491 31.10| 17.05| 25.591 28.19| 16.751 22.991 1 1 1 
1 T 1 25.581 12.401 18.971 23.211 10.71| 18.281 28.61) 17.30) 23.061 1 1 1 

1 — 1 1 1 1 1 1 1 1 1 1 ' 1 1 

1 R 1 28.461 13.631 23.56) 29.231 16.55) 23.27| 24.14) 12.04) 21.04) ) 1 ) 
) T 1 ??.7fij 4.(1?) ir..M\ ?1.48) 10.94) 16.44) 23.18) 12.27) 20.83! 1 ) 1 
1 ) t 1 1 ) ) ) 1 1 1 1 1 1 



TABLE 1.1: DAILY FLOWS (MlVd) 1986 Page 1 of 2 
IVW WAlT^ ~ ^^ WPOS PROTOCOL 


1 DAY JAN 1 FEB 1 HAR 1 APR 1 MAY I JUN 1 JUL I AUG 1 SEP 1 OCT 1 NOV 1 DEC 1 


1 1 1 1 1 1 i i 1 1 1 1 1 
1 HON 1 1 1 1 1 1 1 1 11.82 1 1 1 2G.^U 1 

1 TUE 1 1 1 27.08 1 1 1 26.46 1 1 30.02 1 1 1 27.22 1 
1 WED 18.92 1 1 f 25.19 1 1 1 28.38 1 t 30.051 26.451 1 26.56 1 
1 THU 26.29 t 1 1 25.11 1 26.49 1 1 32.44' 1 26.52 1 29.40 1 1 28.02 1 
j fl 24.96' 1 1 24.56 1 26.05 1 ' 26.00' 25.67 1 29.18' 29.77' ' 2S.U5 ' 
1 S*^ 19.39' 21.45 1 23.43' 24.50 j 24.94' j 26.00' 21.72' 24. 9l' 16.35' 23.50 j 24.04 j 
j ^^** j 21.46' 17.79' 18.71 j 20.15' 25.15 j 25.14' 19.68' 21.52' 20.82' 25.18' 17.96 j 23.68 j 
(HON 1 26.49' 25.93 j 24.49 1 26.19] 22.80 | 31.75 j 30.93 | 16.50 j 25.89' 28.92J 23.22 j 21.60 ' 
I TUE I 29.03] 24.12] 26.37] 25.55] 25.96] I6.O2] 27.50I 29.71J 3Q.22J 29. 7o] 28.10 j 26.90 j 
\^^^ \ 27.2?] 24.32] 25.52] 23.99 ]_26_._9_0'_38._0_9'_24._35l 21.80 j__26 ^50 '2^ 
1 THU 1 26.52* 22.74' 26.401 24.85' 27.62' 23.19' 23.44' 28.30l 26.30l 32.89' 25.4X1 27.02] 

1 FRl ' 24.36' 22.96' 24.1?' 26.88' 26.48' 26.02' 24.32' 23.78' 31.30l 26.13' 23.56 1 25.24' 
1 — --1 1 --I 1- ' I-- 1 1- 1 1 1 ' ' 

'SAT 1 23.84' 21.05' 21. 8O' 24. Ol] 24.05] 26.79] 25.63] 22.24] 22.27] 24.37] 24.44] 23.54] 

'SUN 1 19.05' I9.95I 17.44' 24.29' 24.09] 21.03] 17. 40] 22.8l| 23.16] 19.57J 16.92] 23.34] 

(HON 1 24.94] 23.42] 23. 4l] 24.43J 24.52] 31.60 ] 24.77J 28.58J 24. Ol] 20. lo] 28.63] 24.64} 

1 TUE 1 24.09] 24.73] 24.98] 24.06' 31. 7o] 31. 80] 30. lo] 22.52] 30. 61] 25.33] 24.60 ] 25.14] 

1 HED 1 23.69' 21.80' 24.791 24.35' 28,96' 25.46' 22, 40' 24.96' 30. So' 32.5lj 28.12' 26.32 j 

1 THU 1 28.23' 24.031 24. 3l' 23.57' 22.86' 30.35' 22.73' 25.37] 28.6li 30.05| 24.43' 28.46! 

1 FRI 1 24.70' 24.85( 24.51 1 26.97' 29.87' 23.47' 21. 3o' 25. 5o] 22.46] 25. 7l] 24.09 ' 23.6O ] 

I SAT 1 20.64 1 24.59 1 24.69' 24.82' 23.65' 25.18' 23.75' 24. 4o! 22.4li 25.36' 24.14 j 23.50* 

1 1 1- -' ' '-- 1 -- — -— 

] ^^^ ] 19.03] 15.85 j 18.37] 21.99] 24.67| 24.73| 24.90( 21.41| 29.10| 19.38| ^^'"^ | 20.38 ^ 



TABLE 1.1 (cont'd > 

RAW WATCR - 1986 



Page 2 of 2 



1 tlAY 


1 JAN 


1 m 


1 HAR 


1 m 


1 HAY 


1 M 


1 JUL 


1 AUG 


1 SEf 


1 OCT 


1 (iOV 


1 bit 1 


1 

1 HON 
1 


1 24.98 


\ 27.46 


1 25.42 


1 24.61 


1 16.29 


1 21.17 


1 25.95 


1 28.65 


1 23.82 


23,43 


27.29 


25.88 j 


1 TUE 
1 


1 24.02 


1 26.39 


1 24.54 


1 24.28 


1 26.05 


28.54 


1 30.33 


' 30.21 


27.91 


26.84 


24.97 


23.40 [ 


1 WED 
1 


1 24.28 


22.35 


1 25.30 


24.49 


29.75 


31.20 


26.96 


30.16 


30.54 


29.03 


24.58 


23.60 1 


1 THU 
1 


1 24.35 


24.70 


1 23.94 


25.04 


23.71 


23.02 


26.63 


25.48 


27.51 


24.77 


30.98 


15.14 ] 


1 FRl 

J 


1 24.04 


25 ,28 


25.70 


26.33 


24.79 


30.80 


28.70 


30.25 


29.89 


31.25 


24.19 


13.63 [ 


1 SAT 
1 


t 17.10 


23.42 


25.08 


23.30 


24.47 


25.85 


24.45 


23.76 


20.85 


23.24 


23.19 


20.72 j 


1 SUN 
1 - 


21.66 


22.31 


23.26 


20.30 


24.85 


22.73 


22.19 


22.14 


25.58 


18.60 


23.42 


16.45 j 


1 HON 
1 - -- 


23.34 


23.27 


22.16 


26.87 


26.44 


21.96 


22.51 


26.08 


30.11 


24.23 


24.32 


18.65 


1 TUE 
1 ^ 


24.38 


24.07 


25.99 


26.69 


28,86 


32.85 


26.80 


25.92 


25.01 


25.50 


31.32 


22^34 j 


1 

1 WED 


25.53 


24.37 


25.51 


23.80 


25.14 


24.05 


22.11 


25.35 




27.59 


23.46 


24^58^ I 


1 THU 
1 


24.08 


25.65 


25.99 




31.86 


28.69 


28.64 


29.93 




24.47 


25.33 




1 

1 FRI 
1 


23.16 1 


23.39 


24.19 




31.09 


28.81 




25.08 




29.75 


28.48 




1 

1 SAT 
1 






24.18 1 




25.63 


25.29 




22.47 






23.78 




J 

1 SUN 

J 






22.63 1 






24.13 




17.10 






16.62 




1 

1 HON 






21.68 1 






19.84 














1 

1 TUE 1 

\ 1 




















■■ 


■ 


1 


1 1 

1 HAX 1 
1 1 


29.03 1 


27.46 


26.40 ) 


27.08 


31.86 1 


38.09 


32.44 


30.25 ' 


31.30 


32.51 


31.32 


_28_.46_j 


1 1 

1 HIN 1 


17.10 1 


15.85 


17.44 1 


20.15 1 


16.29 1 


16.02 


17.40 


16.50 


19.82 


16.35 


16.62 


13.63 t 


1 1 

t AVG 1 
1 1 


23.67 1 


23.29 


23.84 1 


24.61 1 


25.99 1 


26.48 


25.43 1 


2-5.82 1 


26.51 


25.83 


24.49 


23.56 1 



TABLE 1.1: DAILY FLOWS (Miyd) 198_5 

RAW VINW.R 



\~m 



HOE HPOS PROTOCOL 



Page 1 of 2 



Jan I m 



"RSR" 



"SRT 



MAY 



T 



T 



JUN 



1 HON 

1 


1 1 
1 1 




1 1 
[ 1 


24.33 1 

1 






23.26 






1 


1 


I 


1 TUE 
1 


1 14.50 1 

I 1 


1 1 22.92 1 
1 1 1 


1 1 21.50 






1 27.00 






1 WED 
j 


1 21.55 1 

1 I 


1 1 
1 1 


24.96 1 
t 


26.36 


1 1 26.00 






1 24.82 






1 THU 
1 


1 22.25 1 

1 1 


1 1 
1 1 


24.84 1 
I 


26.05 


1 1 31.75 


1 26.97 




1 28.88 






1 FRI 
1 


1 22.81 1 
1 1 


23.06 


1 24.30 1 
1 1 


23.31 1 
1 


22.41 


1 1 30.59 


1 32.57 




1 24.88 


1 28.92 




1 SAT 
j 


1 17.511 
1- 1 


19.66 


1 23.64 1 
1 1 


__ 1 

14.47 1 
1 


23.20 


1 26.13 1 


20.78 


1 32.49 




1 23.50 


1 24.02 




1 SUN 
j 


1 20.90 1 
1 (. 


17.40 


1 1 

22.97 1 

1 1 


1 

17.37 1 
. 1. 


23.60 


22.88 1 


16.05 


24.18 


23.71 


21.20 


' 19.07 


20.08 


1 HON 
1 


20.45 1 
u 


23.10 


21.48 1 


1 

25.49 1 
1" 


22.49 


23.34 


23.54 


26.42 


23.35 


24.47 


26.66 


25.19 


1 TUE 
1 


26.11 1 
J. 


22.05 


23.66 1 


26.97 I 


23.14 


32.26] 


29.28 


32.32 


27.67 


28.92 


27.99 


25.16 


1 WED 
I - 


23.92 1 
1, 


23.39 


24.05 ] 


25.95] 


25.02 


25.79 [ 


21.82 


30.21 


28.38 


23.94 


29.70 


25.44 


1 THU 1 
j 1 


22.65 1 


23.49 


.?'-V\ 


■ 1 ■ 

24.49 1 


24.38 


31.77 1 


20.01 


27 .59 


30.53 


30.53 


24.55 


24.67 


1 FRI 1 
1 j 


21.95 1 
[, 


21,48 1 


19.54 1 
j. 


24.40 1 
j. 


28.41 


26.08 1 


21.45 


32 . 74 


31.21 


27.40 


25.05 


26.13 


1 SAT 1 
1 1 


16.57 1 

u 


24.79 1 


23.52) 
j. 


23.111 
|_ 


23.66 1 


30.65 1 


23.32 


35.22 

1 


23.42 


28.06 


26.10 


26.38 


1 SUN 1 
j j 


22.88 1 
|_ 


21.76 1 


22.37 1 
__„ |. 


18.21 1 
|. 


23.26 1 


25.20 1 


20 . 12 


34.11 1 


28.39 1 


23.O2I 


17.05 


20.21 


1 HON 1 
1 1 


1 

23.04 1 
|_ 


23.70 1 


23.98 1 
_. 1. 


24.92 1 

l_ 


22.58 1 


28.89 1 


19.59 1 


29.82 1 


25.70 1 


22.23I 


24.45 


24.79 


1 TUE 1 
1 ._| 


1 _ 

21.61 1 
.. i_ 


22.28 1 


22.93 1 
1, 


24.73 1 
1. 


29.97 1 


29.90 1 


23.71 1 


33.89 1 


30.67 1 


26.621 


31.10 


26.25I 


1 WED i 
1 1 


1 - 

18.93 1 
l_ 


22.20 1 


1 , 

24.07 1 
1. 


1 - 

22.80 1 
|_ 


24.62 1 


24.85 1 


21.01 1 


28.44 1 


27.45I 


29.54] 


25.41J 


25.57] 


1 THU 1 

1 1 


1 

23.27 t 
1 _ 


24.23 1 


1 . 

24.74 1 
l_ 


1 

28.49 1 
l_ 


22.50 i 


26 .82 1 


18.42 1 


31.54! 


30.15 1 


28. 31] 


26.64| 


29.23] 


1 1 

1 FRI 1 
1 1 


1_ 

22.81 1 
1. 


27.35 1 


1- 

22.41 1 
»_ 


1_ 

25.19) 
1 _ 


24.07 1 


25.13 1 


27.26 1 


24.64] 


24.44] 


25.72J 


26.34] 


25.17J 


1 1 

1 SAT 1 
1 1 


1- 

21.51 1 
I 


23.00 i 


— (- 

24.23 i 

.,_!_ 


1_ 

23.71 i 
1 . 


22.92 1 


26.56 i 


23.02 1 


22.90* 


23.84 1 


26.10J 


25.17J 


20.29] 


1 SUN 1 
1 1 


(_ 

18.00 1 

1 


16.20 1 


13.74 1 

1 


1 . 

17.90 1 
1 


16.96 1 


22.10 ( 


24.15 1 


22.33I 


23.831 


25.35 1 


22.181 


22.43I 



"lor 



AUG 



SEt> I ttl I NOV I bEC 



TABLE 1! (cont'd) 

RftW VPiTER - 1985 



Page 2 of 2 



1 bAY 


1 JAN 


1 m 


1 MAft 


Af>ft 


1 hAy 


1 JUN 


JUL 


1 AUG 


1 SEP 


1 OCT 


1 Mm 


1 DEC 1 


1 

1 HON 

( 


j 20.45 


1 23.93 


1 25.46 


25.30 


1 19.24 


1 23.07 


25.44 


1 25.09 


1 25.15 


1 25.06 


1 26.39 


1 25.20 1 


1 TUE 
1 


1 22.75 


1 27.98 


1 24.76 


27.82 


1 23.34 


j 24.70 


29.85 


1 33.02 


27.81 


1 24.45 


1 25.38 


1 24.73' 


1 WED 
) 


1 22.25 


1 24.55 


1 24.19 


23.95 


1 23.82 


1 28.97 


24.15 


1 24.04 


29.03 


[ 28.74 


25.36 


26.14' 


1 THU 
1 


1 23.50 


1 23.58 


1 23.43 


29.35 


25.33 


1 23.11 


28.40 


31.94 


27.07 


27.88 


24.43 


26.23' 


1 FRI 
1 


24.31 


1 24.40 


26,34 


25.15 


28.57 


23.54 


28.64 


31.00 


28.65 


28.85 


29.10 


25.33' 


1 SAT 
1 


18.82 


23.93 


23.49 


25.34 


24.40 


23.71 


23.54 


24.19 


23.54 


25.74 


24.77 


25.00| 


1 SUN 
1 


14.27 


20.65 


16.70 


16.97 


24.15 


23.96 




29.06 


24.06 


25.83 


21,89 


25.06 


16.75' 


1 MON 
1 


23.41 


26.41 


23.68 


23.76 


21.61 


24.33 




31.32 


26.24 


27.72 


25.27 


21.62 


27.38| 


1 TUE 
1 


22.96 


25.20 


24.62 


31.65 


23.82 


27.57 




30.95 


33.50 


31.09 


28.82 


26.66 


18.26 


1 WED 
j 


22.36 


27.24 


23.09 




31.50 


23.41 


23.75 


25.03 


27.64 


29.39 


25^21 


12*22 1 


1 THU 
1 . 


23.33 


24.10 


25.03 




25.22 


33.10 




29.88 


24.60 


25.06 


26^.94 


i&..Si| 


1 FRI 
1 






25.07 




26.59 


29.47 




30.17 


26.00 




.^_JJ1 


.JUJii 1 


1 SAT 
j 






23.70 1 






23.29 




22.57 


24.37 




26.75 


16.84 j 


1 SUN 
1^ 






17.34 1 






17.55 






21,20 






21.07' 


1 HON 
1 


















26.74 






22.01! 


1 TUE 
1 
























19.33! 


1 

1 MAX 
1 


26.11 


27.98 j 


26.34 1 


31.65 


31.50 1 


33.10 


31.75 


35.22 


31.21 


29.54 


31.10 


29.23 1 


1 HIN 
1 


14.27 1 
1 


16.20 1 


16.70 1 


14.47 


16.96 1 


17.55 


16.05 


22.33 


21.20 


21.20 


17.05 


16.55 1 


1 AVG 
1 


1 

21.34 j 


23.25 


23.15 1 


23.92 1 


24.30 1 


25.94 


24.57 


28.68 


26.64 


26.18 


25.59 


23.27 1 



TABLE 1.1: DAILY FLOWS (MLyd) 198_ 

RAW WAIER - 1984 



M0£ HPOS PROTOCOL 



Page 1 of 2 



1 bAY 


JAN 


1 m 


1 HAR 


I m 


I May 


1 JUN 


1 JUL 


AUG 


I SEC 


1 ficT 


1 NOV 


BEC 1 


1 

1 HON 

I 




















1 20.90 






1 TUE 
1 










23.09 










29.20 






1 WED 
1 




1 22.08 






21.77 






30.14 




24.65 






1 THU 

j 




24.35 


21.89 




23.84 






29.41 




29.56 


24.65 




1 FRI 
1 




22.00 


23.18 




22.35 


' 23.67 




23.40 




25.03 


23.40 




1 SAT 
1 




21.99 


22.49 




23.80 


22.44 




23.30 


22.11 


23.12 


1 23.50 


23.831 


1 SUN 
1 


15.36 


21.45 


19.86 


20.88 


17.15 


22.19 


20.70 


14.70 


21.04 


18.69 


22.70 


21.37] 


1 HON 
1 


17.41 


23.01 


22.56 


18.90 


23.65 


23.00 


19.97 


21.65 


21.84 


16.87 


1 20.80 


20.65] 


1 TUE 
1 


23.53 


21.91 


22.98 


23.61 


23.25 


24.64 


25.40 


23.45 


25.56 


21.85 


22.65 


22.65] 


1 WED 

1 


21.90 


23.48 


20,82 


24.20 


23.60 


30.45 


28.17 


28.70 


26.97 


23.99 


24.65 


23.55] 


1 THU 
1 


23.46 


21.88 


23.88 


22.58 


22.85 


24.82 


27.90 


25.12 


22.37 


23.08 


25.81 


23.12' 


1 

1 FRI 

1 


23.11 


22.50 


23.67 


22.98 


23.97 


23.56 


22.20 


29.52 


22.90 


30.93 


26.33 


22.431 


1 

1 SAT 
1 


22.45 1 


22.30 1 


22.87 1 


23.05 1 


22.87 


23.43 


22.60 


22.40 


22.86 


21.98 


16.75 


23.561 


1 SUN 
1 1 


15.36 1 


22.89 1 


17.02 1 


22.40 1 


23.59 


24.06 1 


17.10 


18.581 


22.30 


15.48 


20.61 


18.271 


1 1 

1 HON 1 
1 1 


21.62] 


22.95 1 


22.71 


21.90 


22.04 1 


28.90 1 


23.35 


22.25 1 


23.96 


25.66 


22.85 


22.671 


1 1 

1 TUE 1 
1 t 


25.53 1 


22.05 1 


23.65 j 


22.95 


23.50 


25.35 1 


24.90 


28.22 


23.94 


23.59 


22.21 


21.82! 


1 1 

1 WED 1 
1 1 


24.74 1 


26.93 j 


22.63 j 


25.17] 


21.90 


31.95] 


22.62 


28.43 


30.38 


24.24 


28.19 


24.11! 


1 1 

1 THU 1 

1 1 


23.07 1 


24,83| 


23.50 ] 


21.57] 


24.20 


24.15] 


23.70 ] 


24 . 39 1 


23.01 


28.031 


24.05 


23.20] 


1 1 

1 FRI 1 
1 1 


23.05 1 


22.97 1 


23.22] 


23.43] 


22.03 


23.91] 


I7.82I 


26.84] 


24.50 


23.89 


22.10i 


22.92] 


1 1 

1 SAT ! 
1 1 


21.95] 


21.38] 


22.33] 


23.50] 


24.18] 


23.55] 


20.60 ] 


25. 51] 


24.76 


23.24 


23.37 


24.14] 


1 SUN 1 
1 1 


17.35! 


22.07 1 


19.66] 


22.I2I 


12.0fl] 


19.891 


I9.25I 


19.871 


22.90I 


2O.41I 


I8.93I 


I8.54I 



TABLE 1,1 {cont'd.) 

RAW WAOER - 1984 
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1 DAY 1 JAN I FEB MAft | AW 1 MAY 1 M \ JUL 1 AU6 1 SEt> OCT 1 hdv DEC 1 


III 1 1 1 1 1 1 1 t 

|.!!?!!.|..2?:??.| J2Ji .2.1^32 l.2_6_._39l 19.30 1 25. n_j__l_8_._0_^ ! 2A-_n _ 23.66 ' 24. 01 .22.05 j 
|.I!'[.|-25j?!.! ?A-2}. .2?j12_! 2j_.A2.! 2_3_._51_l 31.68' 21.22 j 30.15] 29.82 22.94 j 21.85 22.79 j 
|."!?-|.ll^^P.L2_3_.p8_ ._22.60_l 22.80 '2_4_^_U 22.57] 23.54 | 24.15 23.82' 23.32 23.25' 
1 _1- -_ 1 .23,- .32. j _ 22.- 83_ j __2_1._16_ j _ _2_1-A2. | . 2_2.AA ! . ?1-]?. ! .}^.'J^. 1 ..2A--1^. 1 . JP.-}1 . ?l:ll \ ..V.-Al .Al-A^. \ 
\-[V..\. 2.A- 2°. I . .22.-P2_ j . .2.3_..1_2. ' _ _2A-.1.A ! . Al'i!?- 1 - ^.'^k 1 . .2.\-.ll | . .2.1-.A^. 1 A2.-A1 -2.2.d1 1 . .25 -.H , .22 ^51 1 

1 . ?* ! . 1 . A^.-Al 1 . .2.2.- .8?. 1 . .2 3.- 2A 1 . .lA-.AA 1 - A2.- 2 5. 1 . A3.A8 I A2.-A1 1 AlAA ! AA AA _ AA.A.o I _ M. -JA . .2 3 ._77 j 

1 MOM 1 23.98 1 23.33 1 22.25 1 18.68 1 23.111 23.23 25.24 1 24.53 1 23.70 24.35 1 22.36 1 21.65 1 
I 1 1 1 1 1 1 — 1 1 1 1 1 

1 1 1 1 1 t— - 1 1 1 1 1 

1 WED 22.50 1 23.75 1 22.42 1 23.94 1 22.45 1 24.15 22.91 1 22.82 I 26.27 30.05' 23.15' 17.57' 

1 fRI 21.79 j 21.98 1 25.11 ] j 25.63 23.65 | 22.74] 22.50 22.25 18.90J 

1 ^^^ 19.61 1 |_A^.A_1| 1 -2_2._2l] |„2.3-.2_5 l?i2o] 

1 TUE 1 1 1 1 II 1 
i 21.94 1 1 1 1 24.89 1 | | 


1 1 1 1 1 II 1 
1 HAX 25.53 26.93 • 24.67' 26.39 | 24.20 | 31.95 29.09] 30.40 j 32.08 30.93 28.19 24.14J 

1 **^** 15.36 18.36' 17.02' 14.95' 12.08] 19.89 17.10 j 14.70 j 21.04 15.48 16.75 12.04J 

1 AVG t 1 1 1 1 III 1 
1 22.14 1 22.69 1 22.69 | 22.54 | 22.45 | 25.24 | 22.82 | 24.85 | 24.75 | 23.72 22.99 21.04| 



TABLE 1,1: DAILY FLOWS (MLyd) 1986 

TREATHJ miER ~ HOE WPOS PROTOCOL 
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1 DAY 1 JAN 


1 m 


T" MAft 


1 aW 


1 HAY 


1 JUN 


1 JUL 


1 AUG 


[ stc 


1 OCT 


1 NOV 


1 btc 1 


1 

1 HON 

1 


1 

1 

1 




1 

1 

1 












1 16.72 






1 20.02 1 


1 TUE 1 

1 1 




1 

1 


1 23.29 






1 20.89 




1 25.93 






1 21.46 1 


1 WED 
j 


1 12.16 




1 

1 

1 


1 19.74 






1 21.38 




I 28.10 


1 22.35 




1 21.10 1 


1 THU 

1 


1 18.45 




1 

1 


19.85 


1 19.96 




1 25.93 




1 23,99 


24.99 




1 22.78 1 


1 FRI 
1 


1 18.43 




1 

1 

1 


19.83 


1 21.45 




' 20.06 


1 24.04 


25.24 


25.54 




19.12 1 


1 SAT 
j. 


1 13.27 


1 15.06 


18.17 


19.76 


1 18.28 




18.40 


' 20.08 


22.62 


13.45 


16.70 


19.33 1 


1 SUN 
1 


1 14.28 


12.49 




13.45 


14.12 


18.44 


18.23 


14.69 


19.97 


20.32 


21.10 


12. 7U 


19.00 1 


1 HON 
1 


1 18.52 


18.29 


17.27 




10.20 


17.75 


26.46 


23.47 


11.87 


22.48 


24.35 


10.26 


16.20 1 


1 TUE 
j 


1 18.51 


18.31 


18.53 


19.67 


21.35 


13.49 


21.93 


27.05 


26,81 


20.67 


22.25 


20.92 j 


1 HED 
I 


1 18.44 


18.45 




19.62 


19.46 


21.62 


30.74 


18.57 


20.45 


23.56 


21.41 


19.65 


20. 7b j 


1 THU 
1 


1 18.50 


17.66 


19.47 


19.92 


22,40 


24.22 


18.51 


25.92 


22.16 


27.92 


18.30 


22.34 j 


1 FRI 
1 


1 18.41 


16.30 


18.45 


20.80 


21,37 


19.10 


18.58 


18.39 


25.30 


20.33 


18.14 


18.84 j 


1 SAT 

1 


1 18.30 


15.86 


17.08 


19.72 


18.27 


20.66 i 


18.34 


20.51 


19.68 


18.11 


lb. 50 


18.62 


1 SUN 
1 , 


1 13.48 


13.62 


11,66 


19.77 , 


19.56 


16.01 


11.89 


20,23 


.21.24 


14.17 


-12-. 40. 


-i-a..4.2.| 


1 HON 
j 


1 13.23 1 


18.22 


19.42 1 


19.51 


19.45 


24.96 


18.42 


26.25 


.2.1.^1. 


.1^.34- 


22.54 


18.62 j 


1 TUE 

i 


[ 18.60 ] 


18.44 j 


19.33 j 


19.49 


26.51 


27.00 


13.19 


18J)6 


25.42 1 


.22.21- 

.2a.45.| 

13.41 1 


19.76 


19.62 


1 UED 
1 * 


j 18.54 j 


16.52 j 


18.53 j 


19.54 


24.43 


ll-6_2. 


.19 ,.5.0.. 


.2a^5.4..j 


_ 21_.7?_ 
_ 18_. ip_ 

14. bb 


__2JL_.48_ 


1 THU 
t 

t FRI 
1 


_2_1._4_5 ' 
[ 18.14 j 


_18_._5_3__ 1 
18.75 j 


_1_9_._4_4__ 1 
19.23 j 


_18_._4_5__ 
21.80 ! 


_18_._7_2_ ! 
22.83 ] 


-25.J8.. 
19.09 


_19_._0_0__ 
18.06 


.23.3.2. 
.2_2..4J.. 


__2JL^.86 


! SAT 
j,. 


15.75 1 


18.27 1 


17.99 j 


19.45 


19.45, 


_18_JA.| 


21.38 j 


20.28 ] 


jUJ_._3_U 1 


1 SUN 

1 


13.25 1 


10.80 1 


14.07 j 


16.50 1 


18.04 1 


18.74 1 


14. 9G 



TABLE 1.1 (cont'd.) 

TOEMED WATER - 1986 
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t DAY 


1 JAN 


i m 


1 HAR 


1 ki>k 


HAv 


M 


JUL 


1 AU& 


1 SEf 


1 OCT 


1 liOV 


1 bit 1 


1 

1 HON 


1 18.58 


1 19.91 


1 19.63 


1 19 . 47 


10.94 


16.22 


21.91 


1 
24.84 


1 19.80 


1 18.43 


1 20.99 


1 21.06 1 


1 TUE 
1 


1*18.62 


1 20.67 


1 19.60 


1 19.54 


20.78 


22.90 


27.32 




26.56 


1 23.53 


1 20.93 


1 19.85 


1 19.46 1 


1 WED 
j 


1 18.31 


1 15.23 


1 18.54 


19.50 


24.70 


26.14 


23.62 




26.53 


1 25.54 


23.46 


ia.34 


1 19.32 1 


1 THU 
1 


18.64 


18.58 


1 19.72 


18.40 


19.29 


17.43 


23.32 




20.04 


22.67 


18.91 


25.58 


1 9.02 1 


1 FRI 
1...-. 


18.45 


18.62 


1 19.70 


21.60 


19.42 


25.78 


23.38 




27.11 


24.47 


26.33 


ia.18 


9.09 1 


1 SAT 
1 


12.58 


18.29 


19.75 


19.53 


_______ 

18.30 


19.62 


22.80 


21.24 


17.90 


16.95 


18.26 


16.62 1 


1 SUN 
1 




14.37 


15.04 


19.25 


14.52 


19.31 


16.96 


20.42 


20.53 


21.71 


13,62 


17.88 


11.62 1 


1 HON 
1 


18,39 


18.34 


16.82 


21.54 


21.95 


16.89 


20.47 


23.05 


25.54 


18.59 


19.30 


13.00 j 


1 TUE 
1 


18.50 


18.36 


18.49 


22.08 


22.62 


25.95 


23.04 


24.64 


21.45 


20.32 


25.22 


17.15 j 


1 WED 


18.58 


18.37 


19.51 


19.47 


18.27 


19.31 


20,48 


22.60 




20.97 


18.20 


19.37 j 


1 THU 

1 


18.40 


18.36 


19.70 




26.36 


21.69 


25.54 1 


26.93 




19.53 


20.30 




1 FRI 
1 


18.44 


10.26 


19.61 


_______ 


24.60 


23.03 




21.73 




23.06 


23.94 




1 SAT 

1 j 






19.70 




20.92 


18.31 




18.54 






19.66 




1 SUN 
1 1 

1 HON 1 
I 1 






15.31 
16.93 






13.86 _ 
13.76 




_12._5_7__ 






A2^Q2. 






1 TUE 1 
1 1 












1 














1 1 

i HAX 1 
1 1 


21.45 


20.67 1 


19.75 1 


23.29 


26.51 


30.74 


27.32 


27.11 


23.10 


27.92 


25.58 


22.70 1 


1 HIN 1 


12.58 


10.80 1 


13.45 1 


14.12 


10.94 


13.49 1 


11.89 


11,87 


16.72 


13.41 


12.40 


9.02 1 


1 1 

1 AVG 1 
1 1 


17.31 


17.27 1 


19.19 1 


19.48 


1 
20.56 1 


20.77 1 


20.65 1 


21.87 


22.88 


20.43 


18.97 


18.34 1 



TABLE 1.1: DAILY FLOWS (Ml7d) 1985 



TFEATED WATER 



MOE WPOS PROTOCOL 
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1 m 


JAN 


1 m 


1 MAR 


[ kPk 


MAY 


JUN 


1 JUL 


1 AUG 


1 iEP 


1 OCt 


1 NOV 


1 bic 1 


1 

1 HON 
1 






1 

118.63 
1 






1 17.83 










1 1 


1 TUE 
1 


14.73 1 




118.28 






18.66 






22.95 






1 UED 
1 


21.15 1 




. 

1 18.54 
1 


20.90 




21.08 






19.32 






1 THU 
1 


23.18 t 


1 


1 

1 18.53 


20.26 




25.38 


21.22 




23.80 






1 FRI 


23.18 


1 

123.10 
, 1 


23.18 




18.35 


18.21 




24.52 


25.42 




20.81 


19.80 






1 SAT 


16.10 


120.68 
.1 


23.18 


11.46 


18.54 


21.14 


17.01 


27.92 




18.93 


17.27 




1 SUN 
1 


21.26 


1 

117.04 
1 •_ 


21.64 




12.85 


18.38 


18.80 


12.70 


20.13 


19.14 


18.81 


13.21 


14.04 1 


t HON 
1 


20.96 


1 

123.18 
1 __ _ _ 


20.69 




18.55 


18.24 


18.55 


18.42 


21.26 


17.59 


20.57 


18.48 


18.27 1 


1 

1 TUE 
1 


23.18 


■ 1 

1 23.18 


23.18 


21.53 


18.52 


27.78 


20.13 


25.15 


22.39 


23.83 


20.55 


18.26 


1 WED 

1 


23.18 


■ 1 

I 23.18 


23.18 


18.45 




20.27 


21.64 


16.42 


24.84 


22.35 


18.01 


21.40 


18^34_ 


1 THU 
1 


20.82 


1 

! 23.18 


18.16 


18.57 


18.99 


25.46 


15.65 


21.96 


23.88 


23.69 


18.46 


.18.27_| 


1 

1 FRI 
1 


21.82 


1 

123.18 1 
1 1 


14.02 


18.43 


23.71 


21.33 


16.33 


25.82 


_24_._2_2__ 


21.09 


-18.37. 


.18.46.1 


1 1 

1 SAT 1 
1 1 


17.10 


I-- — - — 1 
(23.18 1 


18.55 


18,21 


18.30 


24.40 


18.63 


27.54 , 


18.19 


18.48 


18.20 


18.44 I 


1 1 

1 SUN 1 
1 1 


23.18 


1 1 

123.18 1 
1 1 


16.22 1 


13.89 


18.45 


20.28 


15.78 


_27_._3_5__ 


21.62 


16.35 


10.71 


.13^72 ! 


1 1 

1 HON 1 
1 1 


23.18 


1 1 

123.18 1 
1 1 


18.31 j 


18.72 


18.37 


23.85 


16.38 


22.. 6.3. _ 


21.45 


15.38 


.Uv52.. 


.16*28.1 


1 1 

1 TUE 1 
1 1 


23.18 


1 1 

122.99 1 
1 1 


18.33 1 


18.53 1 


24.02 


25.25 


17.84 


_2_7_._10__ 


24.58 


18.43 


Jll.ll. 


_18._36 ! 


1 1 

1 WED 1 
1 1 


19.64 


1 1 

123.18 1 
1 1 


18.27 


18.31 


19 . 79 


19 . 36 


16.69 


_22^._5_5__ 


21.11 


_2_3_._7A_ 


J-8...2.7.. 1 


.mai.| 


1 1 

1 THU 1 


23.18 


1 1 

123.18 1 


18.35 


23.30 


18.38 


22.34 


15.35 j 


25_.15_ 1 


24.43 


21,._31.. 


19.,4.4.. 


_21_._48__ 1 


1 1 

1 FRI 1 

1 1 


23.18 


1 1 

128.25 1 

1 1 


18.32 ] 


20.12 ] 


18.28 


18.65 j 


21.92 


20.30^_ 


18-- 28.. 


15.05.. 


l_8_._3p__ 


18.._4_3__ { 


1 1 

t SAT ! 

1 1 


22.89 


1 ( 

I23.I8 1 

1 1 


18.23 i 


18.39 ] 


18.30 j 


20 . 76 j 


19.27__| 


13^93.. 


19,04,. 


18_.71__ 


18_.01__ 


1_3_._2_2__ } 


1 1 

1 SUN ! 
1 1 


18.59 


1 1 

116.77 1 
1 1 


13.68 1 


12.80 1 


13.33 1 


18.34 1 


18.07 1 


19.23 1 


19.05 1 


18.21 1 


14.93 


14.81 1 



TABLE 1.1 (cont'd.) 

TREATED WATER - 1985 
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1 DAY 


1 JAN 


1 m 


HAR 


kPk 


1 MAY 


1 JUN 


JUL 


1 aDg 


1 ilP 


1 OCT 


1 MClV 


1 bit "1 


1 

1 HON 

1 


1 

120.53 
1 


1 

t 23.18 
1 


18.51 


19.74 


1 

1 14.31 
1 


(18.15 


20.22 


1 21.08 


1 21.25 


1 18.05 


1 18.31 


1 18.54 1 


1 TUE 
1 


123.18 
1 -. 


126.68 
1 


18.27 


22.56 


1 18.45 
1.. 


1 18.70 


24.55 


1 26 . 30 


1 21.68 


1 18.73 


] 18.40 


1 18.44 1 


1 WED 
1 


123.18 
1 


125.20 
1 


18.42 


18.33 


1 

1 18.40 
t 


1 25.87 


18.03 


1 19.63 


1 23.45 


1 21.15 


1 18.37 


' 18,45 1 


1 THU 
1 


123.18 


123.18 
1 


18.58 


23.90 


1 

1 20.85 
1 


1 18.09 


22.66 


1 24.48 


1 19.81 


1 19.62 


18.44 


1 ■'■^•■^^ I 


1 FRI 
I 


1 32.15 
I-- 


123.18 


18.75 


18.41 


1 

1 24.17 
1 . 


j 18.66 


1 23.02 


1 24.53 


1 23.51 


1 21.41 


20.09 


I 18.40 1 


1 SAT 
1 


1 20.41 
1 


122.99 

1 


118.42 


1 18.54 


1 19.99 


1 18.62 


19.53 


1 19.04 


19.29 


1 19.35 


18.22 


18.02 1 


1 SUN 
1 


14.28 


'19.28 


12.59 


12.11 


! 13.21 


j 19.46 


23.89 


' 19.35 


19.86 


1 15.48 


17.74 


10.94 j 


1 HON 
1 


23.18 


23.18 


18.57 


18.41 


1 

18.18 


j 19.34 


25.00 


21.34 


23.03 


18.44 


15.86 


18.70 1 


t TUE 
1 


23.18 


23.18 


18.52 


23.04 


18.28 


] 23.12 


25.10 


26.21 


19.82 


20.06 


18.26 


13.01 1 


1 WED 

1 1 


23.09 




25.70 



18.43 




25.03 




1 18.36 


18.08 


20.16 


22.14 


22.30 


18.39 


13.84 1 


1 THU 1 
1 1 


23.18 


23.18 


17.82 
1 




20.81 




1 25.84 




23.62 


21.29 


18.43 


19.87 


10.98 1 


1 fRT 1 
1 1 






18.55 




22.14 


1 24.20 




23.80 


20.94 




21.95 


16.19 1 


1 SAT 1 
1 1 






18.43 1 




1 18.01 1 




19.20 


20.30 




18.41 •• 


11.44 1 


1 SUN 1 
1 1 






12.56 1 




1 12.79 1 






17.62 






14.63 1 


1 HON 1 
1 1 
















20.80 






15.77 1 


1 TUE 1 

1 1 






















13.35 1 


1 1 
1 HAX 1 
1 1 


32.15 


28.25 


23.18 1 


23.90 1 


25.03 


1 25.87 


25.38 1 


27.92 


24.58 


23.83 


23.21 j 


21.48 j 


t HIN 1 
I 1 


14.28 1 


16.77 


12.59 t 


11.46 1 


13.33 


12.79 j 


12.70 j 


18.93 


17.59 


15.31 


10.71 I 


10.94 1 


1 AVG 1 
1 1 


21.72 I 


22.96 1 


18.45 1 


18.31 1 


19.39 


20.90 1 


19.49 j 


1 

23.01 1 


21.07 


1 

19.79 I 


18.28 1 


16.44 1 



TABLE 1.1: DAILY FLOWS (Ml7d) 1984 

TPEATED WATER 



M0£ WPOS PROTOCOL 
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1 OAV 1 JAN 1 m 1 HAR I At'ft | HAY | JUN | JUL i AUG 1 iEf I OCT I NOV 1 dtC 1 


i I 1 1 J 1 1 1 1 1 i 1 1 1 
1 HON 1 1 1 1 1 1 1 1 1 I 20.90 1 1 1 

1 1 -1 I-- 1 1 1 1 1 1 -1 1 -1 1 

1 TUE 1 1 1 1 1 30.00 1 1 1 1 1 30.05 | | | 

1 1" 1 -1 1 1 1 "1 --) 1- 1 1 1 t 

1 WED 1 1 26.10 1 1 1 29.07 ( | | 28.49 | | 22.93 | I 1 

1 1 1- 1 -1 1 1 1 1 1 1 1 "1 1 

1 THU t 1 25.94 1 25.85 | | 28.88 | | | 29.35 1 ! 33.85 1 24.62 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 FRI 1 1 26.02 1 26.14 | | 29.60 1 18.20 I 1 26.70 1 1 25.33 1 23.09 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 SAT 1 1 26.00 1 26.04 1 1 29.83 1 18.17 1 1 23.96 1 19.40 1 22.56 1 23.18 1 23.18 1 
1 1 1 |.. 1 , 1 1 ..| ., , j 1 1 

1 SUN t 19.04 1 24.49 1 23.56 1 24.98 1 24.50 1 18.05 1 16.65 1 15.65 1 18.02 ( 16.08 1 23.18 1 22.41 1 

1 HON 1 21.76 1 25.90 1 26.27 1 22.91 1 29.35 1 18.02 1 16.41 1 18.97 1 23.36 1 15.58 1 20.50 1 20.28 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 TUE 1 25.68 1 25.69 1 26.30 I 26.21 1 23.87 1 19.83 1 22.52 1 20.21 1 28.38 1 18.67' 23.18 1 23.18 1 

1 WED 1 25.54 1 25.83 1 23.77 1 26.15 I 18.38 1 28.19 j 23.32 j 29.05 j 30.63 j 18.73 | 23.18 1 23.18 | 

j THU 1 26.05 j 25.67 j 27.63 j 25.73 j 18.58 j 20.98 j 25.64 j 26.39 j 23.36 j 18.89 | 26.22] 22.89 | 

j f*' j 25.92 1 25.85 j 26.33 j 26.45 j ia-5_8 ! 18 ^8 ' 18_._1_5 ' _3_3_._5_3 ! 2_3_._3_6 ' 3^^^^^ 

1 SAT 1 25.89 1 25.97 | 26.21 ) 26.36 | 18.40 | 18.30 | 17.70 | 23.30 | 19.61 | 18.46 | 17.30 1 23.18) 

1 1 1 1 1 1 --1 1- 1 1 1 1 1 1 

1 SUN 1 18.70 1 26.25 | 20.38 ( 26.40 | 18.41 | 20.65 | 8.80 | 18.67 | 19.42 | 14.68 | 19.49 | 17.78 1 

1 1 1 1 1 1 1 1 1 1 1 1 1" 1 

1 HON 1 25.12 1 25.40 t 25.94 | 24.50 | 17.86 | 24.81 | 18.20 1 21.03 1 18.97 1 25.38 1 23.76 1 23.18 1 

\ 1 1 t 1 1 1 1 1 1 1 1- -1 1 

1 TUE 1 28.05 1 26.45 ( 26.32 I 26.78 1 18.15 1 21.18 1 17.18 1 25.99 1 19.08 1 23.18 I 23.18 1 23.181 

1 1 1 1 1 --I -1" 1 1 1 1 1 1 1 

1 WED 1 28.27 I 29.38 | 26.23 1 27.25 1 18.14 1 28.68 I 23.69 1 28.21 1 30.00 1 23.37! 27.14 1 23.18* 

1 1 1— — -1 1 1 1 1 1 1 1 1 1 1 

1 THU [ 25.50) 27.90 1 26.04 J 27.02 1 23.39 1 18.98 1 23.50 1 19.03 1 21.02 1 29.11 1 23.44 1 23.18 1 

1 1 1-— — 1 -I 1 1 1 -I 1 1 ! 1 1 

1 F«I 1 25.47 1 26.09 1 26.38 | 27.22 1 18.27 1 23.711 16.19 1 24.08 1 28.12 1 23.09 1 23.18 1 23.181 

1 1 1 1 --I 1 1-- 1 1-- 1 1 1 -1 1 

SAT 25.36 1 24.811 25.52 1 26.84 | 18.29 1 18.40 1 17.52 [ 27.58 1 27.59 1 23.28 1 23.181 23.18! 

1 1 1 i i 1 1 ! 1 ! ! 1 1 -1 

'SUN! 2102I 26 2l| 23.22| 28.3oj 12.40J 16.38 1 16.94 18.27 1 22.70l 19.18J 18.64] 18.371 
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1 BAy 


JAN 


■ m ~ 


1 NaI^ 


1 m 


1 HAY 


1 M 


1 JUL 


AUG 


1 SEf 


1 OCT 


1 m 


bit 1 


1 

I HON 
1 


25.53 


26.28 


1 26.33 


1 30.53 


1 19.13 


1 21,43 


1 19.67 


22,01 


1 25.19 


1 23.10 


1 23.18 


23.18 1 


1 TUE 


27.87 


26.20 


1 25.78 


1 30.93 


1 18.33 


1 28.71 


1 21.11 


35.64 


1 35 . 19 


1 23.18 


1 23.18 


23.18 1 


1 UED 

j 


27.49 


26.33 


1 26.16 


1 31.35 


1 19.34 


1 24.11 


1 23.24 


20.23 


1 23.52 


1 24.12 


1 23.18 


23.18 1 


1 THU 
1 


25.26 


25.72 


1 :?5.94 


1 30.53 


1 18.51 


1 23.56 


1 18.00 


28.07 


30.13 


1 26.42 


1 28.61 


23.18 1 


1 FRI 

I 


27.76 


! 26.19 


1 26.55 


1 30.46 


1 18.45 


1 33.51 


1 18.51 


21.87 


19.44 


23.18 


1 25.13 


23.09 1 


1 SAT 
1 


1 25.69 


1 25.95 


1 26.18 


26.31 


I 18.20 


19.04 


18.25 


19.58 




24.82 


23.18 


19.64 


23.18 1 


1 SUN 
1 


25.88 


1 22.66 


1 26.43 


23.12 


1 18.14 


17.88 


18.23 


19.45 


21.54 


20.58 


20.55 


12.48 1 


f HON 
1 


26.00 


25.85 


26.47 


25.90 


1 17.92 


18.48 


21.42 


20.74 




30.59 


23.18 


23.18 


22.32 j 


1 TUC 
1 


26.28 


17.21 


26.09 


29.87 


1 18.33 


27.32 


34.44 


20.58 


33.39 


23.18 


23.18 


12.27J 


1 WED 
j 


25.48 


25.90 


26.26 


30.57 


17.95 


24.77 


18.42 


26.79 


29.63 


29.63 


23.18 


16.77 1 


1 THU 
I 


28.21 




26.81 


30.20 


' 10.28 


24.58 


23.15 


29.61 


33.96 




23.18 


15.68 I 


1 FRI 
1 


25.02 




26.38 


30.32 




21.86 


21.16 


19.27 


19.16 




23.18 


19.14 1 


1 SAT 1 
1 1 


26.14 




26.20 1 


30.21 






18.53 


18.27 




19.20 






12.27 j 


1 SUN 1 
j j 


22.90 




1 29.12 






18.26 




19.13 






20.05 1 


1 HON 
j 


26.00 




1 30.01 






26.89 










10.87 j 


1 TUE 

1 


25.79 










21.49 












1 

t HAX 
I 


28.27 


29.38 1 


27.63 1 


31.35 


30.00 1 


33.51 


34.44 


35.64 


35.19 


33.85 1 


28.61 


23jl8 , 


1 HIN 
1 


18.70 


17.21 1 


20.38 1 


22.91 ' 


12.40 1 


16.38 


8.80 


15.65 


18.82 


14.68 1 


17.30 


12.27 


1 AV6 
I 


25.29 


25.66 


25.80 1 


27.75 1 


20.85 1 


21.82 1 


20.09 


23.94 


24.29 


23.12 1 


23.06 


20.83 1 
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1 


1966 


1 \m 


1 1^84 1 


1963 1 




MAX. 


1 HIN. 


1 AVG. 1 HAy. 


HIN. 


1 AVG, 


1 MAX. 


HIN. 


1 AVG. 1 HAy. 1 HIN. 1 AVG. 1 


JAN 


1 

1 Turbidity (FTU) 




R 


36.0 


1 5.7 


1 13.3 |153.0 


10.0 


1 54.0 


1 15.3 


3.9 


1 3-3 1 






1 




T 


0.17 


1 0.09 


1 ^-^^t 


1.09 


0.10 


1 0,19 


1 0.15 


0.10 


1 0.12 1 






1 Prime Coagulant 


"g/L 




17.3 


1 10.3 


1 12.8 1 


38.9 


9.2 


1 20.1 


1 12.7 ' 


6.6 


'9.1 1 






1 Coagulant Aid 


mg/L 








1 1 


















1 Filter Aid 


"g/L 

•3/L) 








1 I 


















1 Metal Res. Al 

1 


R 


0.04 


1 0.01 


1 0.02* 


0.02 





1 0.02 


1 0,06 1 


0.02 


1 0.04 1 






1 

1 11 




T 


1 0.02 


1 0.01 


1 0.02! 


0.01 





1 0.01 


1 0,07 1 


0,02 


0.04 i 






1 pH 

1 




R 


8.43 


' 7.90 


' 8.22I 


8.25 


7.68 


1 7.98 


1 8.18 1 


7.98 


8.06 1 








M 


T 


7.82 


7.41 


7.59I 


7.61 


6.93 


7.29 


1 7.58 1 


7.39 


7.50 1 






Temperature 



(°C) 


R 


6 


3 


4.2 1 
j 


5 


2 


3.3 


1 5 1 


2 


3 1 




FEB 


Turbidity (FTU) 




R 


9.8 


5.1 


6.5 1 


28.0 


3.8 


6.3 


72.4 1 




3.5 


14.5 1 










T 


0.22 


0.13 


0.17 1 


0.23 


0.15 


0.19 


0.27 1 


0.12 


0.16 t 






Prime Coagulant 


»g/L 




13.4 


8.5 


10.6 1 


15.1 


7.3 


8.4 


28.7 1 


7.0 


11.8 1 






Coagulant Aid 


mg/L 








1 


















Filter Aid 


»g/L 








1 


















Metal Res. Al 


(■g/L) 


R 1 


0.02 


0.01 


O.O2I 


0,03 


0.01 


0.02 


0.02 t 





0.01 1 










T 1 


0.03! 


O.Oli 


0.02 1 


0.02 


0.01 


0.02 


0.05 t 





0.02 1 






pH 




R 1 


8.571 


7.761 


8.281 


S.39 


7,84 


8.06 


8.22 1 


7.77 


8.06 1 










T 1 


7. sol 


7.22I 


7.561 


8.18 


7,17 


7.47 


7.60 1 


7.10 


7.34 1 






Temperature 


(°C) 


rI 


7 1 


3 1 


4.8 1 
I. 


6 


3 


3.6 


5 1 


3 


4 1 




HAR 


Turbidity (FTU) 




R 1 


246.2 1 


3,4 1 


1 

29.5 t; 


524.0 1 


9.2 


56,6 


86,0 1 


4.7 1 


20.9 1 










T 1 


0.171 


O.O7I 


O.I2I 


0.691 


O.I2I 


0.21 


0.31 1 


0.11 1 


0.17 I 






Prime Coagulant 


mg/L 


1 


51.9 1 


12.1 1 


22.8 1 


47.5 1 


10.9 1 


24,3 


30.6 1 


8.5 1 


16.7 1 






Coagulant Aid 


■g/L 


1 






1 


















Filter Aid 


mg/L 

"g/L 


1 






1 


















Metal Res. Al 


R 1 


O.O2I 


1 


O.Oll 


O.O3I 


O.Oll 


0.01: 


O.Oll 


1 


0.01 j 










T 1 


O.O2I 


O.Oll 


O.02I 


0,02l 


O.Oll 


0.01: 


0.02 1 


0.01 1 


0.02 






pH 




R 1 


8.58) 


7.90I 


8.33I 


8.I4I 


7.76 1 


8.03 


8.46 1 


7.48 1 


8.23 1 










T 1 


7.67 1 


7.32I 


7.50I 


7.54I 


7,06 1 


7.32 


8.05 1 


7.09 1 


7.38 1 






Temperature 


(**C) 


R 1 

1 


8 ! 


4 1 


6 ! 

1 


6 1 


3 1 


5 


6 t 


3 1 


4 1 
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1 1$86 


1 1985 




I9d4 


1^8^ 1 




1 Max. 


1 MIN. 


( AVG. 


( HAX. I MIK. 1 AVG. 


1 HAX. 


1 MIN. 


AVG. HAy. 1 HIN. 1 AVG. 1 


APR 


1 

1 Turbidity (FTU) 


R 


1 50.5 


I 10.7 


1 

1 21.6 


1 1 

1424.0 1 


1 
11.7 189.6 


1180.0 


1 9.8 


43,9 ) 1 1 




1 


T 


1 0.12 


1 0.05 


1 0.07 


1 0.281 


O.lll 0.16 


1 0.17 


0.10 


0.14 1 1 1 




1 Prime Coagulant 


mg/U 


1 24.4 


1 7.9 


1 16.4 


t 68.6 1 


9.6 128.4 


1 28.7 


11.0 


19.3 1 1 1 




1 Coagulant Aid 


■g/L 






1 


1 1 


t 










1 niter Aid 


ng/L 






1 


1 1 


1 


1 








1 Hetal Res. A1 


»g/L) R 


1 0.04 


1 


1 0.02 


1 0.081 


0.021 0.03 


1 0.01 





0.01 1 1 1 




1 


T 


1 0.03 


1 


1 0.01 


1 O.OIJ 


1 0.01 


1 0.02 





0.01 ) 1 1 




1 pH 


R 


1 8.29 


1 7.92 


1 8.13 


1 8.461 


7.94) 8.11 


1 8.22 


7.76 


8.06 1 1 I 




1 


T 


t 7.70 


1 7.38 


1 7.52 


1 7.6^ 


7.171 7.39 


7.41 


6.94 


7.26 1 ( 1 




1 Temperature 

1 


("0 R 


1 12 


7 


1 9.4 




1 u 1 
1 _ 


5 1 8 


1 10 


6 


1 8 1 1 1 1 

1 1 1 1 


HAY 


1 Turbidity (FTU) 


R 


27.5 


9.0 


15.8 


92.8 1 


1 

6.5 1 18.2 


251. 


12.3 


39.6 1 ) ) ) 






T 


0.14 


0.06 


0.08 


0.11 


0.101 0.14 


0.181 


0.11 


0.141 ) ) t 




Prime Coagulant 


("g/L) 
■ig/L 


16.3 


8.0 


10.5 


20.5 ( 


8.4 1 11.5 


40.5 1 


9.1 


16.5 1 1 1 1 




Coagulant Aid 








1 


1 


1 




1 1 1 1 




Filter Aid 


mg/L 








1 


1 


1 




III! 




Hetal Res. Al 


mg/L R 


0.051 


0.01 


0.03 


0.04 


O.OU 0.02 


0.041 





o.oij 1 1 1 






T 


0.04 


0.021 


0.03 


0.03 


o.oy 0.01 


0.031 





o.oii ) j ) 




pH 


R 


8.221 


7.80 1 


8.05 


8.34 


7.98( 8.15 


8.101 


7.92 


8.011 ) 1 1 






T 1 


7.70 1 


7.431 


7.54 1 


7.59( 


7.291 7.45 


7.401 


7.06 


7.271 1 1 1 




Temperature 


{°C) R 1 
1 


16 1 

1 


10 1 

1 


13 1 


15 1 


9 1 12 1 

1 


13 1 


9 1 

______ 1 


11 1 1 1 1 
______! 1 1 __ 1 


JUN 1 


Turbidity (FTU) 


R 1 


72.3 1 


12.3 1 


29.1 1 


72.5 1 


10.4 1 21.4 j 


85.3 1 


8.3 1 


23.0 t 1 ) t 






T 1 


0.141 


0.081 


0.10 1 


o.iq 


0.13 0.15 1 


0.21) 


0.121 


0.161 1 1 1 




Prime Coagulant 


»g/L) 1 
mg/L t 


24.1 1 


8.2 1 


12.8 1 


23.11 


10.2 1 13.4 1 


20.3 1 


7.3 1 


11.3 1 1 1 1 




Coagulant Aid 


} 


1 




1 


1 1 


1 


1 


1 1 1 1 




Filter Aid 


mg/L 1 
■g/L R 1 


1 


1 




1 


1 1 


1 


) 


till 




Hetal Res. Al 


0.041 


1 


0.02 1 


0.0) 


o.og 0.023 


- 1 


- 1 


- 1 1 1 1 






T 1 


0.031 


0.011 


0.02 1 


o.oa 


1 0.00^ 


0.03 


0.011 


0.02) t 1 1 




pH 


R 1 


8.071 


7.58) 


7.79 1 


8.1^ 


7.63 7.88 1 


fi.25) 


7.78] 


8.051 1 1 1 






T 1 


7.481 


7.16t 


7.35 1 


7.4q 


7.iq 7.32 1 


7.83 


7.191 


7.421 1 1 1 




Temperature 


(°C) R 1 
1 


16 1 

1 


12 1 
1 


13.9 1 


17 1 

1 


■ 11 1 13.9 I 
1 1 


19 1 
1 


11 1 

1 


14 1 1 1 ) 
1 t t t 
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1 


1966 




1966 


1 1984 1 


\m 1 




1 HAy. HIN. 


1 AV&. 


HAy. 1 MIN. 


I AVG. 


I HAk. 


1 HIN. 


m. 1 MAX. 1 HIN. I AVG. ( 


JUL 


1 Turbidity (FTU) 


R 


1 78.3 


8.3 


1 26.8 


40.0 


1 8.6 


1 19.0 


1 60.7 


1 8.2 


24.8 1 








T 


1 0.11 


0.07 


1 0.08 


0.19 


1 0.11 


1 0.14 


1 0.27 


1 0.11 


0.18 1 






1 Prime Coagulant 


(mg/L) 


1 23.7 


9.3 


1 14.2 


17.4 


1 9.1 


1 12.5 


1 19.9 


' 8.4 


14.6 1 






1 Coagulant Aid 


(mg/L) 


1 1 






















1 Filter Aid 


(mg/L) 


1 1 






















1 Hetal Res. A1 


(«^/L) R 


1 O.O2I 


0.01 


0.02 


0.04 


t 


0.01 


' 0.02 





0.01 1 








T 


1 O.O3I 


0.02 


0.03 


0.02 





0.01 


0.02 


0.01 


0.02 1 






1 pH 


R 


8. Ill 


7.36 


7.72 


8.30 


7.34 


7.73 


8.19 


7.46 


7.80 1 








T 


7.40I 


7.05 


7.28 


7.52 


6.83 


7.22 


7.52 


6.95 


7.32 1 






Temperature 


(**C) R 


20 1 


14 


18.2 


21 


14 


17.2 


20 


13 


15 1 




AUG 


Turbidity (FTU) 


R 


57.0 1 


5.8 


16.5 


48.7 


2.7 


20.5 


31.0 


9.1 


15.9 1 








T 


O.lll 


0.07 


0.09 


0.22 


0.12 


0.16 


0-20 


0.11 


0.14 1 






Prime Coagulant 


(mg/L 


22.0 1 


7.5 


11.4 


18.3 


8.1 


12.6 


18-6 


10.7 


12.8 1 






Coagulant Aid 


(mg/L 


1 






















Filter Aid 


(mg/L 


1 






















Hetal Res. A1 


(»g/L) R 


0.031 





0.02 


0,03 


0.02 


0.02^ 


0.03 


0.02 


0.03 1 








T 


O.O3I 


0.02 


0.03 


0.03 


0.01 


O.OU 


0.03 





0.02 1 






pH 


R 


8.4d 


7.42 


7.81 


8.45 


7.36 


7.93 


8.35 


7.50 


7.85 1 








T 1 


7.45I 


7.14 


7.29 


7.52 


6.98 


7.29 


7.39 


6.91 


7.20 1 






Tenperature 


("C) R 1 
1 


24 1 
__---_ 1 _ 


19 


21 1 


23 


19 


21,5 


24 


18 


21 1 




SEP 1 


Turbidity (FTU) 


1 

R 1 


1_ 

195.0 1 


10.0 1 


33.5 1 


120.2 


7.7 


24.7 


139.2 


5.6 


35.2 1 








T t 


o.ii 


O.07I 


o.iol 


0.19 


O.I3I 


0.16 


0.22 


0.09 


0.15 1 






Prime Coagulant 


»9/L 1 


36. 7( 


10.0 1 


14.6 1 


25.6 


8.5 1 


12.2 


37.7 


7.1 


16.1 1 






Coagulant Aid 


mg/L 1 
mg/L 1 
■g/L R 1 


1 






















Filter Aid 


1 






















Metal Res. A1 


o.o-i 


1 


O.02I 


O.O3I 


1 


O.Oll 


O.O2I 


O.Oll 


O.O2I 








T 1 


o.o4 


1 


O.02I 


O.O3I 


1 


O.Oll 


O.Oll 


1 


O.Oll 






pH 


R 1 


8,2^ 


7.7d 


7.97i 


8.42I 


7.54I 


7.94I 


8. Ill 


7.34I 


7.89 1 








T t 


1.54 


7. Id 


7.33I 


7.59I 


7.131 


7.32I 


7.50I 


7. oil 


7.241 






Tenperature 


{°C) R 1 


21 1 

1 


18 1 


1^-5 1 
1 


22 1 


20 ! 


21 1 


20 1 


16 1 


19 1 


! ■ 1 
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1^86 




1966 


1 1984 1 


\m 1 




1 MAX. 


HIN. 


AVG. 


Mi. 


1 HIN. 


T AVG. 


1 MAy. 


1 HIP4. 


! AVG. HAV. 1 HIN. 


1 m. I 


OCT 


1 

1 Turbidity (FTU) 


R 


1174.7 


9.51 


50.1 


210.8 


1 

1 19.2 


1 

(53.6 


189.7 


1 6.6 


1 29.8 








1 


T 


1 0.12 


0.08 


0.09 


0.10 


1 o.u 


1 0.14 


1 0.24 


1 0.13 


1 0.17 








1 Prime Coagulant 


{»9/L 


1 33.5 


10.3 


18.2 


32.3 


1 10.2 


1 16.9 


1 19.0 


1 6.3 


1 11.0 








1 Coagulant Aid 


("g/t 










1 


1 














1 Filter Aid 


("g/L 
(■g/L R 










1 


t 














1 Metal Res. A1 


1 0.04 





0.02 


o.os 


1 0.01 


1 0.025 


0.03 





1 0.01 








1 


T 


1 0.03 





0.02 


0.04 


1 


1 0.025 


0.03 





1 0,02 








1 pH 


R 


8.46 


7.76 


8.13 


8.26 


7.98 


8.12 


8.15 


7.83 


8.01 








1 


T 


7.54 


7.23 


7.42 


7.52 


7.24 


7.42 


7.55 


7.27 


7.40 








1 Temperature 

1 


(°C) R 


20 




15 


ir,.5 


20 


15 


16.8 


in 


15 


16.3 






NOV 


Turbidity (FTU) 


R 


108.0 


23.7 


49.3 


162.5 


31.3 




91.5 


214. 


26.2 


86.7 










T 


0.11 


0.08 


0.09 


0.21 


0.09 


0.13 


0.18 


0.10 


0.14 








Prime Coagulant 


•g/L 


25.2 


13.5 


10.3 


28.0 


13.0 


20.6 


24.7 


7.9 


16.7 








Coagulant Aid 


mg/L 

(■g/L 


1 
















( 








Filter Aid 


1 
















1 








Hetal Res. Al 


(■g/L R 


0.05 





0.02 


0.06 


0.03 


0.04 


0.03 





0.02 1 










T 1 


0.02 


0.01 


0.02 


0.04 


0.01 


0.03 


0.01 





1 








pH 


R 1 


8.421 


8.00 


8.16 


8.35 


7.78 


8.16 1 


8.12 


7.58 


7.94 1 










T 1 


7.581 


7.29 


7.45 


7.69 1 


7.02 


7.51 1 


7.52 


7.31 


7.40 1 








Temperature 


{°C) R 


15 1 

1 


8 


11.8 1 


15 1 


9 


12.4 1 


15 


9 


11.3 1 
1 






DEC 1 


Turbidity (FTU) 


R 1 


223.0 1 


22.5 1 


89.7 1 


219.2 1 


15.8 1 


81.9 1159.0 


20.0 1 


1 

69.4 1 










T 1 


0.161 


0.061 


0.09 1 


0.19 1 


0.09 1 


0.12 1 


0.39 1 


0.12 1 


0.18 1 








Prime Coagulant 


(mg/L) 1 


33.1 1 


15.0 1 


22.8 1 


34.3 1 


8.8 1 


20.4 1 


29.7 1 


8.7 1 


17.3 1 








Coagulant Aid 


(mg/L 1 
(mg/L 1 


1 












1 




1 








Filter Aid 


1 












1 




1 








Hetal Res. Al 


(mg/L R 1 


0.021 


1 


0.01 1 


0.04] 


0.01 1 


0.03 1 


0.02 1 


1 


0.01 1 










T 1 


U.02t 


1 


0.01 1 


0.02 1 


1 


0.01 1 


0.04 1 


1 


0.01 1 








pH 


R 1 


B.iyj 


7.871 


8.06| 


8.33j 


8.02 1 


0.16 1 


8.06 I 


7.64 1 


7.85 1 










T 1 


■/.50| 


7.20| 


7.40| 


7.76 1 


7.39 1 


7.59 1 


7.52 1 


7.27 1 


7.37 1 








Temperature 


(°C) R i 

t 


10 1 

1 


t> 1 


7.3 1 


10 1 


3 1 


6.4 1 


9 1 

1 


5 j 


7 1 

1 







TABLE 2.1: PARTICULATE REMOVAL PROFILE January 19R6 



HOE WPOS PROTOCOL 



Page 1 of 2 



I OATE TU.B.O,T, ,F,U, ---"' 1 'iH^' 'IT 1 .rVJ,'n^ P« I |^"^ 


1 Raw 1 Set. Filter I Treat. mq/L 1 mq/L mq/L 1 Raw | Treat. Raw Treif. Raw i 


1 1 22.2 1 9.7 .15 1 .15 10.3 ( | | 0.11 7.65 3 ( 
1 2 21.0 1 8.3 1 .15 1 .15 I 13.1 1 j 1 8.09 ' "I'lA 7'"| 

1 3 j 17.5 1 7.2 1 .11 1 .11 1 14.3 f 1 1 7.90 7.57 4 1 
1 A 1 13.5 1 6.6 1 .09 1 .10 | 10.7 | ( ( 8.33 7.74 4 | 
1 5 1 15.8 I 6.5 1 .11 1 .12 1 12.7 | | | 8.19 7.82 4 | 
1 6 1 36.0 ( 7.2 1 .11 1 .12 1 15.7 | III 8 ^25 " | '"."sS '4'"' | 
1 7 1 13.5 1 5.3 1 .09 1 .09 1 11.6 1 lit 8.43 | 7.58 3 | 
1 8 1 11.8 1 4.8 1 .11 1 .11 1 12.4 1 III 8.28 1 7.52 3 1 

1 9 1 12.2 1 4.7 1 .12 1 .12 1 12.5 1 1 J | 8.14 1 7.66 1 4 | 
1 1 1 1 I-— — 1 1 1 1 1 1 .-1 1 1 

1 10 1 9.5 1 4.3 1 .11 1 .11 1 11.2 1 1 1 1 1 8.24 1 7.62 1 4 1 

! 1 1 1 1 1 1 1 --I 1 1 --I 1 1 

1 1 1 1" 1 -1 1" 1 1 1- (-— -1 1- 1 

1 12 1 7.5 1 3.6 1 .12 I .12 1 11.2 t 1 1 1 1 8.19 1 7.53 1 5 | 
1 1 1 1 1 1 -1 1 1 1 1 ) 1 1 

( 1 1 1 1 1-- 1 1 1 1 1 1 --I 1 

1 14 1 9.3 1 4.8 1 .11 1 .11 1 11.3 1 1 t ( 1 8.19 | 7.47 | 3 | 

1 1 1 1 1 1 1 1 t 1 1 1 1 ) 

! i i 1 ) i j 1 1 1 i 1 1 1 



TABLE 2.1 (cont'd) 



JANUARY 1986 



Page 2 of 2 



1 OATE 1 TURBIDITY (FTU) '^'^'' 


CGAG. 1 FILTER 1 METAl RES. 1 „ TEHP. 
AID 1 AID 1 Al (mq/L) 1 ^" (oC) 


1 1 Raw 1 Set. 1 filter Treat. mq/L 


mg/L 1 mg/L 1 Raw | Treat. I Raw I Treat. Kaw | 


1 16 1 8.2 1 4.6 1 .11 .11 11.3 


1 1 1 1 8.19 1 7.62 4 1 


1 17 1 7.7 1 4.5 1 .11 .12 11.3 


1 1 i 1 8.24 i 7.69 3 1 


j 18 1 6.7 1 3.9 1 .14 .14 11.0 


1 1 1 1 8.35 1 7.62 4 1 


j 19 1 6.2 1 2.9 1 .10 1 .11 10.9 


1 1 1 1 8.06 1 7.48 4 1 


1 20 1 5.7 1 4.2 1 .15 1 .13 1 10.4 


1 j .01 1 .02 1 8.23 1 7.70 6 ] 


[ 21 I 15.1 j 6.7 ] .13 1 .14 j 14.6 


j j j j 8.22 [ 7.66 5 j 


1 22 I 22.8 j 8.2 j .12 j .12 ] 16.3 


1 1 1 1 ^■'**' I ^'^^ ^ 1 


[ 23 1 18.0 [ 7.1 j .12 j .13 1 14.7 


1 1 1 1 ^'^^ 1 ^'^^ ^ 1 




j j j j 8.20 j 7.64 6 j 


] 25 j 17.5 ] 5.6 j ,10 j .13 [ 15.9 


[ j j ] 8.23 j 7.56 3 j 




lilt ^'^^ 1 ^•'*^ ^ 1 


j 27 j 12.0 j 5.3 j .13 [ .13 j 15.3 


1 1 .04 1 .01 ] 8.21 1 7.47 4 j 




I j 1 1 8.19 1 7.55 j 5 1 


j 29 j 9.4 j 4.8 ] .13 ! .13 ! 13.0 


-1 1 ^'^2 ^-^^ -— -5 


1 30 j 7.1 j 4.0 j .13 ] 17 j 12.9 j 


1 1 1 1 ^"^^ 1 ^"^^ 1 ^ 1 


1 31 1 6.4 1 3.3 1 .13 ( .13 • 12.9 1 


1 1 1 1 8.09 ( 7.47 1 4 t 



TABLE 2.1: PARTICULATE REMOVAL PROFILE February 1986 



Page 1 of 2 



M0£ HPOS PROTOCOL 



! ' TIlRBiniTV tniw COAGULANT I COAG. FILTER 1 HETAL RES. „ 1 TEMP. 
1 DATE 1 TURBIDITY (FTU) alw | aID AID I A1 (mq/L) P" ! (On 


1 1 Raw 1 Set. 1 Filter 1 Treat. tng/L 1 mg/L ng/L 1 Raw I Treat. Raw Treat. Raw t 


1 1 1 5.4 1 3.4 1 .15 1 .15 9.7 1 II 8.10 7.42 3 | 

1 2 1 6.1 1 4.6 1 ,19 1 .21 10.2 1 1 1 8.14 7.49 3 | 

1 3 1 7.3 1 5.2 ( .18 1 .17 10.8 1 1 .01 1 .01 8.32 7.63 7 t 

1 4 1 7.0 1 4.5 1 .16 1 .17 12.4 t III 8.45 7.72 5 [ 

1 5 1 6.9 ( 4.5 1 .18 1 .19 12.5 1 III 8.43 7.69 4 | 

1 6 1 6.5 1 4.5 1 .16 1 .18 12.3 | III 7.92 7.22 5 | 

1 7 1 9.8 1 4.4 1 .15 1 .16 11.3 | III 7.76 7.30 4 | 

1 8 1 7.9 1 5.1 1 .17 1 .17 9.9 1 | | | 7.85 7.32 5 | 

1 9 1 5,1 1 4.4 1 .16 1 .16 8.5 | J | | 7.88 7.48 5 | 

1 10 1 5.5 1 4.0 1 .15 1 .16 1 8.9 1 | | .01 1 .01 8.34 7.54 3 | 

1 1 1 1 1 1 1 1 1 1 ( -1 

1 11 1 7.2 1 5.0 1 .15 1 .18 1 10.0 1 III 8.13 | 7.48 4 | 

1 1 1 1 1 I-- 1 — 1 f 1 -1 -— 1 

1 12 1 7.1 1 4.3 1 .14 1 .16 1 10.1 1 III 8.41 | 7.54 4 | 

1 1 1 1 1 1 1 1 1 1 1 1 

1 13 1 6.1 1 4.1 1 .13 1 .14 1 9.7 1 1 1 1 8.48 | 7.61 5 | 

1 1- 1 1- 1- 1 I-- 1 1 1 1 1 

1 14 1 7.1 1 4.7 1 .19 1 .20 1 9.6 | | | | 8.08 | 7.58 5 | 

1 1 ( 1 1 1 1 1 --1 1 1 1 

J 15 1 7.0 1 5.2 1 .19 1 .20 I 9.8 1 | | | | 8.56 ( 7.72 ( 4 | 

1 1 i 1 i 1 1 I t 1 1 1 ! t 



TABLE 2.1 (cont'd.) FEBRUARy 1986 



Page 2 of 2 





1 DATE 1 TURBIDITY (FTU) LUAGULANT lUAG. | FILTER I MtTAL RtS. 1 „ ' | TEMP. 
1 K«w 1 iet. filter Trpat. ma/ SoTl 1 — s;r7i — i — rr: 1 t ^ t — — n ■ ■ ■ - — r- ■ -r 


j 1 y ■■[ ~ — j- "• 1 !53i^ "^/'- 1 "9/1- 1 K«w 1 ireat. I Raw I Treat. Raw I 

U?..,LA-.^.|..!:!„,j..:ii...|._:i2_. 1 ' 97"""i | I j l"874"rlT6r""r'i 

,^J?.iJ:iH^-i^'---|.-:-'i-.i.-:3i..|..}p.•i....| 1 1 '"{" j'v.vrj'v.'ert'T"! 

j..!i..|..^l.|..i,o„.|..:ii„]..,u„j„n,A....| 1 |.. |!!""!!|!l^y^^ j "4""! 

i-.f?.j.-i^i.,Ljji.j..,}i„i..ai..[_.ii,i.._[ [ j 1 'y'B"."33'iT69"i""r'i 

|-J3_.j__fi,i__l___4,p__l_,_i_5__l___ j } * 1 \'B'liyTm"['7"\ 
|.J.^.|..A-A.|..A.i>„_j....Al.J„Al..,L.Ao_-A-...|... 1 1 1 1 8'o7|T39"y"r"j 

j..27„j„A-6..|..5,A..!.._.A2...|....A2..[..Al.^^^^ .„.|. ..|.._.. 1 1 8.47 | 7.63 | 6 | 

' Z9 1 j ' ' ' ' 1 1 1 1 1 t 1 

1 31 t 1 1 1 1 1 1 1 1 1 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE march 1986 



HOE WPOS PROTOCOL 



Page 1 of 2 



1 1 TiiORrniTv rrrin COAGULANT 1 COAG. FILTER METAL RES. ^„ 1 TEMP. 
1 DATE 1 TURBIDITY (FTU) ^^^^ , ^,(j ^,(j ^, f^^^^) P" ! fotl 


1 Raw 1 Set. Filter | Treat. mg/L 1 ng/L mg/L Raw 1 Treat. Raw | Treat. 1 Raw | 


11 4.9 1 3.8 .16 1 .17 13.0 j 1 8.51 j 7.67 | 5 j 

IP 3.4 1 2.7 .16 1 .16 12.1 j | | 8.47 | 7.61 | 5 ( 

1 3 1 5.2 1 3.5 .13 1 .13 13.3 1 1 1 .02 8.43 1 7.65 1 5 I 

1 4 1 4.2 t 3.2 .13 1 .13 13.8 t 1 1 8.52 1 7.57 1 5 I 

1 5 1 4.2 t 2.9 1 .15 1 .IS 15.3 1 1 1 8.48 I 7.66 1 5 1 

t 6 1 3.9 1 2.8 1 .15 1 .14 17.0 j I 1 8.45 j 7.55 j 6 1 

1 7 1 4.5 1 2.7 1 .12 1 .13 I 16.6 I I I 8.48 | 7.54 j 6 | 

1 8 1 5.6 1 2.7 1 .10 1 .12 1 16.7 | I I 8.38 | 7.46 1 5 | 

1 1 1 1 1" 1 1 1 1 1 1 1 1 

19 1 4.0 1 2.0 1 .11 1 .12 1 14.5 1 III 8.12 | 7.41 | 6 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 

1 10 1 4.5 1 2.8 1 .11 1 .12 1 13.9 1 1 .02 1 .01 1 8.31 1 7.66 t 5 1 
1 1 1 1 1 1 --I— - 1 1 1 I-- 1 -1 

1 11 1 7.7 1 2.9 1 .11 1 .13 1 18.5 1 III 8.51 1 7.48 1 5 1 

( 12 I 45.8 1 9.5 1 .08 1 .17 j 27.8 1 III 8.58 1 7.62 1 6 I 

1 13 1 12.5 1 5.1 1 .17 1 .12 I 23.2 | III 8.51 | 7.42 j 6 | 

1 14 1 9.5 1 4.3 1 .10 1 .11 1 22.3 j III 8,47 | 7.44 | 8 I 

1 I5*'|"l0".7j" 3.9" 1 .09 1 .10 ( 23.9 1 lilt 8.44 | 7.42 | 6 ( 
1 1 1 1 1 1 1 1 1 1 1 1 1 t 



TABLE 2,1 (cont'd.) MARai 1906 



Page 2 of 2 



1 ^n 1 TU..IO,,, ,r™, ^Sr' 1 i?J"- ! 'Iti'* 1 .f 'S"^.-. ! OH ! ]m- 


1 1 Raw Set. ■" 


riiier i ireat. wj/l i w/l 1 ■iq/L Raw 1 Treat. 1 Raw I Treat. Raw 1 


1 1 

1 16 1 9.2 3.3 

J 1 - 


..:.?...{. •" 2^-^ i i i ' '•'' ' '•'' ' ' 


1 17 1 13.2 4.2 


„:3L..| -^2 24.0 1 j I 1 1 8.23 1 7.39 5 " 


1 18 1 23.0 8.0 


•^* 1 -^^ 24.6 1 1 ! -01 ! -02 ! 8.12 ! 7.45 5 ' 


] 19 1 12.4 3.9 


J. . 1 1 j 1 1 J 1 

„:^3_..|..:-^i 2A-i. 1 1 1 1 1 8.20 ! 7.48 7 ' 


'20 1 28.6 j 6.4 


1 1 -- -- 1 |__ 1__ 1 1 1 1 

\..ll}: |...-.^?_..|. .27_-2 ., 1 1 1 j 1 8.28 1 7.45 6 | 


I 21 1 41.3 1 7.6 


___.13 1 .14 I 33.1 III!! 8.24 ! 7.32 \ 4 ' 


1 22 j 24.3 [ 6.3 


— •.¥.-. ]„jil„j 27.9 j 1 1 1 1 8.18 I 7.45 | 5 | 


' 23 1 19.7 1 6.9 


•10 j -11 1 26.2 1 I j [ 1 8.26 ! 7.34 [ 5 j 




- -._ , 1 1 J J __j 1 ^ — 1 1 1 


' J!5_ 1 13.7 j 4.9 


•06 1 -07 1 16.2 1 1 1 1 1 8.36 j 7.49 ! 6 * 


1 ..26^. I _Al-A- ! .. A- ' 1 


.....|...._. 1 — ________ 1 — 1 1 J 1 !_.__ 1 1 


i_-27_.i.Al-J L.A-A 1 


1" 1 1 1 1 1 1 1- 1 1 

- •_11 _| 'J-S> 1 24.0 1 1 1 1 1 8.28 1 7.45 | 5 I 


l-JA.!._lAA.i-._l-2 ! 


_l __ |_ 1 1 1 1 1 j j 1 


{ 29 j 191.0 1 9.6 I 


- 1 1 |- 1 1 1 1 1 1 1 

•07 I .07 1 44.6 1 ! ! 1 1 8.02 ' 7.54 ! 5 ' 


[ 30 j 246.2 ] 12.6 j 


!______ — 1 _ _| __(___ 1 . 1 1 — __. — 1 1 1 


1 31 1 95.0 1 8.9 1 


— — . 1 ( ( 1 ( 1 1 1 1 1 

.04 j .07 1 30.5 1 1 1 .02 1 .02 1 8.I9I 7.50 1 5 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE april 1986 
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MOE WPOS PROTOCOL 



1 1 TiiDniniTv /run COAGULANT I COAG. FILTER 1 METAL RES. I „ 1 TEMP. 
1 DATE 1 TURBIDITY (FTU) ^LUl | AID AID 1 Al (mq/L) I P" fOCi 


1 1 Raw Set. [ Filter I Treat. mg/L 1 ng/L mq/L 1 Raw I Treat. 1 Raw [ Treat. 


Raw 1 


1 1 1 50.5 8.5 1 .09 1 .09 24.4 j III 8.14 | 7.38 


9 1 


1 2 1 25.3 5.7 1 .10 1 .12 20.3 j III 8.18 | 7.40 


8 1 


1 3 1 26.0 5.8 1 .08 1 .08 20.7 | J ( | | 8.10 | 7.42 


8 1 


1 4 1 21.7 4.9 1 .08 1 .08 19.8 | 1 1 1 1 8.12 | 7.60 


7 1 


1 5 1 23.2 4.6 1 .07 t .08 19.9 j 1 1 1 1 8.12 j 7,70 


9 1 


1 6 1 34.3 1 5.3 1 .06 I .08 22.2 1 1 1 1 1 8.13 | 7.51 


10 1 


1 7 1 30.0 1 6.3 1 .08 1 .08 22.1 I 1 | 1 .01 | 8.19 | 7.46 


10 1 


1 B 1 24.7 1 6.2 1 .08 1 .09 21.3 | 1 1 1 1 8.13 | 7.44 


10 1 


1 9 1 26.3 1 8.0 1 .08 | .08 16.0 1 1 1 1 1 8.10 1 7.50 


8 1 


1 10 1 28.8 1 6.6 1 .08 1 .08 t 14,4 1 1 1 1 1 7.96 1 7.50 


8 1 


1 11 1 17.2 1 5.0 1 .07 1 .07 1 14.0 1 1 1 1 1 8.27 1 7.52 


9 1 


( 12 1 10.8 1 3.5 1 .06 1 .06 1 13.2 1 1 1 1 1 8.07 | 7,57 


9 1 


1 13 1 24.3 1 4.5 1 .07 1 .07 | 16.6 | t j t 1 8.10 1 7.52 


9 1 


1 14 I 16.8 1 4.1 1 .07 1 .07 1 15.2 j | j .02 | | 8.18 | 7.49 


9 1 


1 ~15"| 29.2 1 3.6 1 .07 1 .07 | 18.0 \ I 1 1 1 8.10 | 7,42 


8 1 
1 



"^ 



TABLE 2.1 (cont'd.) april 19 B6 



Page 2 of Z 



[ om 1 TURBIDITY (FTU) ^"S*"^ 


1 COAG. 1 FILTER 1 METAL ftES. I , TEIIP. 
1 AID 1 AID 1 A? (mq/L) 1 P" (oC) 


1 1 Raw Set. filter t Treat. inq/L 


1 mg/L 1 mq/L 1 Raw I Treat. 1 Raw 1 Treat. Kaw 1 


1 16 1 25.7 4.4 .06 | .06 ( 18.9 


1 till 8.21 1 7.58 8 1 


] 17 1 12.4 3.0 .05 1 .05 1 14.0 


I j 1 1 8.26 i 7.58 11 ! 


1 18 1 19.3 4.2 1 .07 1 .07 1 15.2 


j j j 1 8.20 1 7.61 11 1 


1 19 1 23.0 4.9 1 .06 1 .06 1 16.2 


] II i 8.22 1 7.54 1 10 t 


1 20 1 17.0 4.0 1 .05 1 .06 1 15.9 


111! 8.13 1 7.47 1 10 1 


1 21 1 16.0 1 3.7 t .06 1 .06 1 15.8 


I 1 .03 1 .01 1 8.14 1 7.43 1 10 I 


j 22 j 14.0 1 3.6 1 .06 1 .06 1 14.7 


! ! ! 1 7.95 ' 7.46 1 9 1 


1 23 [ 12.7 1 3.6 I .06 1 .05 1 12.7 


1 ! 1 1 ^'^^ 1 ^-^^ 1 ^ 1 




I'll 7.96 1 7.54 1 10 1 


j__25 1 20.0 1 6.1 1 .11 1 .11 1 13.3 ] 


1 j 1 { 8.20 j 7.65 j 10 I 




j 1 8.18 j 7.48 j 10 [ 


[_27 j 16.3 1 4.2 j .07 ' .07 ] 14.7 j 


1 ^'^^ ^•''° 1 ^^ 1 




1 1 1 1 8.02 1 7.49 1 10 1 


] 29 1 17.0 1 4.3 I .07 ] .07 ] 11.9 | 


j 1 .04 [ .03 1 8.09 j 7.60 j 11 ' 




1 11 1 ^"^^ 1 7.68 1 12 1 


1 31 1 1 1 1 1 1 
1 1 1 1 1 1 1 





TABLE 2.1: PARTICULATE REMOVAL PROFILE 



flAY 1986 
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HOE HPOS PROTOCOL 



1 T..n.,ntTv /cT,.i 1 WAfiULANt 1 C0A6. 1 PiLtER 1 METAL hCS. 1 „„ 1 TEMP. 
1 DATE TURBIDITY (FTU) , ^^uii , ^jp , ^ID 1 Al (mq/L) 1 P" ! fflCi 


1 Raw 1 SelT 


Filter Treat. 1 aKj/L niq/L 1 nq/L 1 Raw 1 Treat. 1 Raw Ireat. Raw | 


1 I 13.2 1 4.4 


.09 .08 1 9.1 1 1 1 1 8.15 7.70 12 | 


1 2 19.8 1 4.3 


.08 .07 1 11.0 1 1 1 1 8-06 ^-60 1° 1 


13 9.6 1 3.5 


."o't" 7o" I 8.6 1 1 1 1 8-21 7.70 10 | 


1 4 1 14.2 1 3.5 


""."o?" ' .07 1 9.3 1 1 1 1 8.05 7.53 10 | 


1 S 1 14.9 1 4.5 


.08 .09 [8.0 II .02 1 .02 | 8.05 7.62 10 | 


t 6 1 12.7 j 4.4 


.09 .10 1 8.3 1 1 1 1 8.12 7.60 10 | 


1 7 1 25.0 1 4.3 


.08 .08 1 11.3 lilt 8.10 7.65 11 | 


1 B 1 17.8 1 4.5 


^09 " .08 1 9.4 t 1 1 1 8.22 7.70 12 I 


1 g 1 15.7 1 4.2 


"""08 .08 1 9.3 1 t 1 t 8.15 7.58 12 j 


1 10 1 15.2 1 3.9 


""oi .'o7 1 9.2 1 1 II 1 8.16 7.61 12 | 






1 12 1 13.3 1 4.1 


^09 .09 1 8.5 1 1 1 .05 1 .04 | 0.05 7.57 12 | 


1 13 1 20.0 1 3.3 




1 14 1 16.0 1 3.1 


""~07 'o" 1 11.2 1 1 r 1 1 8.14 7.52 13 | 


1 15 1 16.0 1 2.8 


1 1 1 1 1 1 II 



TABLE 2.1 (cont'd J 



MAY 1986 



Page 2 of 2 



1 DATE TURBIDITY (FTU) "'"'ffif''^ ! [I!!'- \ ^l\l^^ ^^^TAL fttS. 1 TTTTPT 

—IT 1— r 1-1-1-1-^ T-T- I ' *'D 1 AID Al (mq/L) t P" (oc) 

1 Raw Set. Miter Treat. maJ\ SS7I 1 — l^^TTi sr.-; — iSH,./ — — k r-» 1 — , .. '' , 


j : — 1 " ■ ■'"'■' 5HAL "g/i- 1 mq/L Kaw | ireat. 1 Raw Treat. Raw | 

i--™h'-?-:---].±!.....:°L.]..:°! ''•' ' ' i 18-09 7.55 u \ 

Lh'..[.L2:L.|.J:Z :°L..|„:?! ^^±,..|."." | \ j \'b'o7 Tsi" ""u"! 

|.Ji-r3f:L.|.J:L..|..:°!...[..:?Z...|„.H:?„„]. | |Z!!i""IilZ 'I^ "^"l 

l--3^.|-}.^:.\,|.J:.l_.|..:?L-.|'..:?!,..[...ii.4....|. |..... | -oi \ .02 rsViI' "774V"l""i4"l 

i-jp-i^f-s.! j.5___i__.07__i__.08_|__i3,^^ 1 ...j^z^^jzr y^^yv.7^"i"^ i 

,^.fi-H^'-:--.|...^:L..|..:?L..|..:?Z-..j...}f:.l...| [ ) | LMl.LAd«' ' i^'"' 

i-J?,J.3.^:1-,LJ:L..]..:?L.J..:?L-J.„}?jZ....]„.. | ..] | I.MiyT^i"'""!^"' 

l-Ji_|.l°:L.|Lj:L..|..:?!..,,'._.-P!...|„J?.-i„.| ..,'.. | | '__7T8"i T.Vg'i "u"! 

\.J^J\.±tJ^.Jl2,J^..,22.J^..2?LJ^...±L.J^.. | | .| |..l-.80-|..7.Al..|..Al.J 

j..22..|.lfJ..].JjL_.|L.jPl..,L..v08...|...i^?_-8.,„| 1 1 ._! |„l-.86-|..7..Al..L A5.. ! 

(_.2?„|^fP:l.|Lj:i_|_.:Pi._L jPI. ! _.i2_-.2_._ .] | | ' j 7.87 ' 7.47 ' 15 I 

j 31 { ^^-^ 1 3-S [ -^^ 1 -05 1 9.6 1 1 ! 1 1 ^-^5 1 '7.48 "(""13 "1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE JU^e 1986 



Page 1 of 2 



HOE WPOS PROTOCOL 



1 T.mo.n.Tv irrni COAGULANT I COAG. FILTER METAL RES. 1 „ 1 TEMP. 
1 o^TE TURBIDITY (fTU) ;y;juM | AID AID Al (mq/L) 1 P" ! fOtV 


1 Raw Set. 1 Filter I Treat. mq/L 1 mq/L nq/L Raw [ Treat. 1 Raw 1 Treat. 1 Raw i 


\ 1 20.8 4.6 1 .08 1 .09 11.4 1 1 1 7.98 ! 7.44 1 13 1 
\ 2 26.8 5.5 1 .09 1 .09 16.1 1 .02 [ .01 1 7,92 | 7.46 1 14 j 
1 3 51.3 1 4.5 1 .07 1 .08 19.0 | 1 1 7.94 | 7.26 | 14 | 
1 4 24.8 1 5.2 I .07 1 .08 14.0 | J j! J( 1 7.81 | 7.28 | 14 | 
1 5 I 26.2 1 5.0 1 .07 1 .08 j 11.5 | 1 1 1 1 7.76 t 7.31 | 14 | 
) 6 1 17.0 I 4.1 1 .08 1 .08 1 11.0 | 1 1 1 1 8.07 | 7.35 | 14 I 
I 7 1 30.0 1 4.9 1 .09 1 .09 1 13.3 1 lilt 7.68 1 7.26 1 13 1 
1 8 1 16.0 1 4.9 1 .11 1 .09 1 9.6 1 1 II 1 7.74 1 7.30 1 12 1 
1 9 1 12.7 1 4.3 1 .10 1 .11 1 8.2 1 1 1 .02 1 .02 1 7.68 1 7.25 1 12 1 
1 10 1 12.3 1 4.0 1 .08 1 .10 1 9.8 1 1 1 1 1 7.72 1 7.29 1 12 I 

1 12 1 18.8 1 4.2 1 .09 1 .09 ( 9.4 1 1 1 1 1 7.76 I 7.38 1 16 1 

1 14 1 18.8 1 5,7 1 .13 1 .12 1 8.8 | 1 » j 1 7.98 1 7.45 1 13 I 



TABLE 2.1 (cont'dj 



JUNE 1986 



Page 2 of 2 



Mir TURBIDITY (FTUi COAGULANT i COAG. FILTER 1 METAL RES. „ | TEIIP. 


1 j K*** 1 set. filter 1 Treat. w,/L I m/i m/L 1 Ra« |'T?eat. Raw I Treat."[ Kaw — T 


1 1^ 29.0 1 4.7 .07 1 .09 13.5 | | | 7.88 | 7.43 | 15 | 

l.AL. -f.:!. 1 ^'^ '^^ ' -^^ ^^'^ ' ' ' -04 ' ''02 "7.86 'I'V.i' i"iV"i 

1 18 1 18.0 t 5.1 .09 1 .10 10.0 1 1 "1" 1 I'.Vs' i'V.'aa' {'"u' \ 

i-_i-^-|-^!i--.|. .!:!._.! :^_L..!.:^?.„L . ^.t i i ""\' 1 7"i5"\"'7'ai"\"u"\ 

|-f?„i-!!:°..LtiL..L:i!: ! -^ ' "-^ ' i i i i 7'.'82"i'"7.46 'i'"i'3 " i 

i-.!}..i-!!:L-|.-!:!.„|--i^L..|-.:l™.|...lh^... ! 1 ! ' ' ^-^^ ' '^'Vi'i' iV'i 

i..!?-i.^!:?„i.i:°....]..i°L..|..:i?...|...^hL...|— 1 ' ' ' ^■^'' ' "^-^^ '"Vs" ' 
j-fl-i.^!:°„|.-!:L_.|„:°!...l._;°L.-l— ihL-„|.- ! ' -^^ i .02 1 7.90 1 7.33 1 15 1 

j-25..j.i?:!..|..!:!...|..;0L..j..:?!...|....!:Z....|„_ | | | i-l--ll-L..l-.ll.|— ¥ 1 

j„2Z_.(.^!;2__]„!:Z...|..:2?„.|_.ii9...L.i?:L-J L. ! .-! _ ! A-A^ ! ^-i^ | i5 ' 

|. . 2.'„|,!ZiL.| -!:?.-. |..;9?-..|..^2L-|— 22a __| { [ j |..7.-6.q..! .A-.I2. ! „iA..| 

1 31 1 1 1 1 1 1 1 t 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE JULY 1986 



Page 1 of 2 



HOE WPOS PROTOCOL 



' TiiDBiiviTV /FTit\ ' COAGULANT | COAG. FILTER METAL fttS. ^ | TEMP 
, OATE TURBIDITY (FTU) | alum | AID AID A1 (mq/L) P" ! m\' 


1 Raw 1 Set. Filter I Treat. 1 niq/L 1 mq/L nq/L Raw 1 Treat. Raw 1 Treat. 1 Raw i 


1 1 1 35.0 1 5.0 .08 1 .08 | 17.4 | | 7.78 | 7.31 | 14 | 
1 2 1 34.0 1 5.5 .08 | .08 ( 16.7 | | 7.81 | 7.35 | 15 | 
1 3 1 34.8 1 5.6 .08 1 .09 I 16.4 1 1 7.65 | 7.33 | 15 | 
1 4 1 35.5 1 5.4 .09 1 .09 | 15.5 1 I 7.84 j 7.21 | 15 | 
1 5 1 78.3 1 5.3 .10 1 .10 j 23.7 | J 1 1 1 7.56 j 7.24 | 14 j 
1 6 1 62.7 1 4.4 1 .07 1 .07 1 23.1 j 1 1 1 1 7.86 | 7.40 j 15 | 
t 7 1 54.0 1 5.7 1 .07 1 .08 | 21.2 j ( j .01 j .02 | 7.77 | 7.38 | 16 | 
1 8 1 35.5 1 5.2 1 .07 1 .08 1 17.5 1 1 1 1 1 7.84 1 7.32 | 16 | 
1 9 I 26.7 1 3.9 1 .07 1 .08 1 15.2 1 1 t 1 1 7.79 1 7.24 I 17 1 
1 10 1 20.5 1 4.0 1 .07 1 .07 1 13.0 1 ( 1 1 1 7.70 1 7.24 1 17 1 

1 12 1 25.0 1 4.2 1 .10 1 .11 1 14-7 1 1 1 1 1 7.92 1 7.05 1 17 1 

1 14 1 29.0 1 3.6 1 .08 1 .09 | 14.4 | I 1 1 1 8.00 | 7.29 | 20 | 
1 1 1 t 1 1 1 1 1 1 1 1 1 1 



TABLE 2.1 (cont'd.) 



JULY 1986 



Page Z of 2 



1 1 TiiDBiniTv /cTii\ COAGUUNT COAG. 
1 DATE 1 TURBIDITY {FTU) ;^,, ^,^ 


FILTER 1 MEtAL RES. 1 ^ TEIIP. 
AID 1 A1 (mq/L) 1 P" (OC) 


1 1 Raw 1 Set. 1 Finer | Treat. inq/L nq/L 


«ig/L 1 RsM 1 Treat. 1 Raw | Treat, Raw I 


1 16 1 20.5 1 3.0 1 .07 1 .07 13.0 

1 1 1 1 — 1 __ 


1 1 1 7.90 I 7.25 20 1 


I 17 1 21.5 1 3.4 1 .07 1 ,08 12.6 : 
1 — --- 1 1 -( - 1 


I * [ 7.84 1 7.38 20 j 


1 18 1 24.0 t 3.7 1 .02 1 .07 12.5 

1 1 1 --| 1 


j j j 7.84 j 7.33 20 


1 19 j 20.7 1 4.2 1 .07 t .07 11.5 • 


[ j [ 7.80 { 7.31 20 [ 


1 20 1 17.3 1 3.9 1 .08 1 .09 13.3 ' 


j j ! 7.79 j 7.31 20 j 


21 j 14.2 j 3.6 j .08 1 .08 | 10.0 ' 1 


1 .02 j .03 j 7.69 j 7.34 j 20 ! 


•22 1 16.5 I 3.9 1 .07 j .08 j 10.9 [ 


7.76 7.26 20 j 


j 23 ] 15.3 j 3.5 ] .07 \ .07 j 11.6 | ] 


1 1 j 7.G4 7.31 j 20 j 


1 1 1 -] |-_.._ 1 1 1 


1 1 1 7.65 1 7.34 1 19 | 


III 1 1 .... 1 1 1 
] 25 1 16.8 I 4.6 j .10 ] .10 1 11.5 | j 


7.52 7.24 j 20 j 




1 7.61 7.17 j 19 { 


j 27 1 24.3 j 4.3 ] .09 | ,08 | 12.3 | | 


7.59 [ 7.16 [ 20 j 


' 1 1 ~ ■*'! 1 1" ~ '1 1 


1 .02 j .03 j 7.36 j 7.16 | 20 | 


] 29 1 20.7 1 4.9 1 .07 | .08 | 13.8 | ij 


i 8.03 7.29 20 j 




7.56 7.27 ' 19 j 


I j - j 1 j I I 1 

1 31 1 10.4 1 3.5 1 .10 1 .09 1 9.3 1 1 
t 1 1 1 t 1 1 1 


1 1 1 7.56 1 7.28 t 20 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE august 1986. 
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HOE HPOS PROTOCOL 



1 T.mD.r..Tv /CT..I COAGULANT | COAG. FILTER METAL RtS. „ 1 TEHP. 
I DATE TURBIDITY (FTU) ^^^^ , ^[p ^,[j ^, ^^g^L) P" ! fOC^ 


1 Raw 1 Set. [ Filter | Treat. ng/L 1 ng/L ng/L Raw [ Treat. Raw 1 Treat. Raw | 


1 1 18.7 1 4.9 1 .09 1 .10 10.9 | | 7.88 ( 7.31 20 ( 
1 2 16.2 1 3.4 I .07 1 .08 11.7 | | 7.54 | 7.21 20 | 
1 3 1 9.5 1 2.8 1 .06 1 .07 9.7 | | 7.52 | 7.26 20 ( 
1 4 1 8.8 1 2.5 1 .07 1 .08 9.4 1 .03 1 .02 7.56 1 7.34 20 1 
1 5 1 11.3 1 3.4 1 .09 1 .09 10.3 1 1 7.55 1 7.23 20 1 
1 6 1 6.2 1 2.5 1 .08 1 .08 8.6 1 11 7.58 | 7.26 20 | 
1 7 1 15.1 1 3.7 1 .09 1 .09 11.0 1 1 1 7.76 | 7.28 | 21 | 
1 8 1 13.0 1 2.8 1 .09 1 .09 10.4 1 1 1 7.66 | 7.23 | 20 | 
1 9 1 6.3 1 2.5 1 .09 , 1 .09 9.9 1 II 7.49 I 7.28 j 21 | 
t 10 1 7.4 1 2.4 1 .08 1 .08 10.0 1 1 1 7.42 [ 7.19 I 20 1 

1 12 1 7.2 1 2.3 1 .08 1 .08 7.5 I 1 II 8.40 I 7.38 j 20 I 

\"Va" \"is'l" \ 3.8 1 .10 1 .10 1 10.7 1 III 7.79 | 7.18 | 20 j 
1 1 1 1 1 t 1 1 1 1 1 1 1 1 



TABLE 2.1 (cont'd.) august 1986 



Page 2 of 2 



1 DATE TURBIDITY (FTO) "!^i'„'^^' l:??'^- !^»LItR| MEtAL RtS. I „ [-TETTPr 
' "*' 1 ^«t" Miter TrMt. imi/ iSJT] 1 — STTj 1 — ^r; — iS^nTf — f— ff n i r77 i 


I — 1 1 — "^' 1 siLii. — ""g/L 1 mq/L 1 Kaw 1 (reat. [ Raw Treat. Raw | 

1--" . -™1| J:L.|.j.'i..|..:.'l.. J^-^ ' ' ' '^-^^ '''' 21 1 

|-.L'„j.il-P..|...l-.l..j_-Pl..[...-.01._ „.n._2_ 1 ""I" l" I'7.'89" "7.'28" "n""! 

L-i?..rAl-.°..]..?J...j..:°i..|..:.o«.._|_.iil__ | ""[ i"'"o'"T"."o2"T87ir' "7:32"" "lY"] 
l---.^-.':^.^.J:LX.:-'..^-.^^\^^ i ' l'8"26'T"7:3ri"2r'i 

|.Ji..|.All.,^..ll„[...ll„j..jAi..|...lV.L.„| |...l..-|..."..il I's-os" '7^^^^ 

rj-l-i-AH.|„.H„j...-ilZ...|.„-08 j 12.5 1 j ' ' 1 7'96"t"7"28"l "23 "1 

|-J5..|..21-.L|...2-.1..(...-.01..| -09 1 13.9 j j \ '^^ \ '^^ | 7-92 ' 7.36 1 2'3""l 
|L-2_7__[__57._0 1 __3_._7__j __._07_ j .08 [ 22.0 ] III' 8.12 ' 7 41 ' 22 ' 

j..2l.l^.uv0.|^.J.a„|^...q8..[.__,q8__|__ll,6___ j i i i 1 7.45 | 7.14 ] 20 ] 

j ^* j 12.0 j 2.5 j .08 1 .09 j 10.2 | | | ' ' ^"^^ ' 7 23 1 19 "l 



TABLE 2.1: PARTICULATE REMOVAL PROFILE Septetber 1986 
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HOE MPOS PROTOCOL 



1 DATE 


TURBIDITY /FTU1 COAGULANT COAG. FILTER METAL RES. „ 1 TEMP. 
TURBIDITY (FTU) ^^^ ^,p ^jp ^, ^^^^^^ pH , j^^ 




Raw Set. Miter I Treat. atg/L ng/L «g/L Raw \ Treat, Raw I Treat. Raw | 




1 17.8 2.7 0.08 1 .08 13.4 .02 | .02 7.60 | 7.16 19 | 




1 19.7 I 3.6 0.10 1 .10 13.0 | 7.86 | 7.28 20 | 




! 13.2 1 3.2 0.10 1 -11 10.8 1 8.17 | 7.56 21 | 




49.5 1 3.7 1 0.09 1 -10 18.1 1 8.09 j 7.28 21 | 




22.5 1 3.9 1 0.10 1 .12 1 12.7 1 7.98 | 7.29 21 ) 




15.2 1 3.3 1 0.12 1 .13 1 10.9 I 8.25 | 7.46 21 | 




13.2 1 2.4 1 0.09 1 .09 | 10.0 ) j 8.14 | 7.43 21 | 

■to « j -*'* —1— -^•** 1 —-.-- — -— J — ------ - 1- -__ . - .-... — -1*-* -.-_ . to*.. — . 1 — — .••_-- to,.- — to.- 1 




15.0 1 3.0 1 0.11 1 .11 1 10.5 1 .03 I .04 8.14 | 7.40 21 | 




17.5 1 3.8 1 0.10 1 .11 1 12.2 1 ) 7.86 j 7.31 20 1 




16.0 1 3.6 1 0.10 1 .10 1 12.0 1 1 1 8.01 | 7.25 20 1 




122.0 1 3 9 1 0.10 1 .10 1 29.6 1 1 1 7.97 1 7.27 20 | 




195.0 1 4.5 1 0.08 1 .08 | 36.7 | I I 1 1 7.98 | 7.32 20 | 




49.3 1 3.9 1 0.07 1 -07 | 19.5 j I 1 1 1 7.82 | 7.31 20 1 




27.3 1 3.6 ( 0.07 1 -07 | 16.3 | 1 1 i t 7.76 | 7.24 18 1 




21.3 1 4,4 1 0.08 1 .08 ( 13,0 | 1 | .02 j .03 1 7.81 J 7.26 I 18 1 
1 1 1 1 1 \ \ [ \ \ \ \ 



TABLE 2.1 (cont'd.) sepiember 1986 



Page 2 of 2 



1 Mxr TURBIDITY (FTU) i:O^GiilAn, tOAG. I FILItR HETAL «S. 

0*'t r-rn , ^l"" AI" 1 AID A] (mq/L) P" 

1 Kaw iei. niter ( Tr*«t. nn/l mn/\ \ •^li — rr": — i ^t-L.' --fr: w 1 — 


TEflP. 


( 1 1 =^i — — "^'"•' — , "y/i- iwi/L 1 ing/L Kaw | I real. Raw Treat. 

1 16 21.8 5.0 0.08 1 .09 12.5 | | 795 j 43 


Raw 1 
18 1 


lM..\Jl:l ..^:L. ..°:.°!..[._-°' ''-' ' ' '^"^^' 'V.Vr" 


18 1 


i-*?-|-'??:?. -.il.n'--"-"-l---™--i ''•' "' ' ' " '^'^^' "''^''" 


18 1 


1 19 [ 58.0 4.6 1 0.08 1 .08 1 20.5 1 1 1 f 1 7.96 7.31 


19 1 


Lj?..|..3f:f 1 ^'"^ 1 °-°^ 1 -^^ ' ^^-3 ' 1 1 1 1 7.98 1 7.36" 


19 1 


L.5i..[..'^^'^ j ^-^ 1 °*°^ 1 -^^ ' ^^-^ ' 1 1 1 1 8.03 1 7.35 


19 ] 


iLji,i^.3r:°.|^.Ad..j„£-A°.L.:}P._.| ^°-^ 1 1 t .04 i o i 7.96 1 7.35 


18 1 


i_.^l-i..}f:?_i,_A-.l--i °-^i 1 --^ 1 ^''•'^ ' 1 1 1 1 794 I 7 29 


19 j 




19 1 


|-.25__! .}3:f_! __3_._4_,! _0_._iq_| __.10 I 10.4 I 1 j 1 ' 7.77 ' 7.24 ' 


18 1 




20 


|._27_.!__i2^P .!„2._4__! __q._q9 !___.10 1 10.9 ! ' | ' ! 8.18 ' 7 40 ! 


20 




19 j 


!--.??_- |_-.?5.-Au..l-J^__|__q._iq_|__. 10 ] 14.4 ] ] ! I .02 ! 7.90 ' 7.32 ' 


20 [ 




20 1 


! 31 1 1 1 1 t 1 III 1 1* 1 





TABLE 2.1: PARTICULATE REMOVAL PROFILE October 1986. 

HOE WPOS PROTOCOL 



Page 1 of 2 



1 1 T,.n«r«r,„ ,rr,n C6a6ULANT | toA6. | TILTER I METAL RES. 1 TEMP. 
1 DATE 1 TURBIDITY (FTU) mum | aID I AID 1 Al (rnq/L) P" ! fOt) 


1 1 Ri;r~ ^ Set. rilter 1 Treat. mq/L 1 mq/L 1 mq/L 1 Raw Treat. Raw Treat. Raw i 


1 1 1 21.0 3.4 0.09 1 .10 13.5 I 1 1 7.82 7.33 20 1 
1 2 1 20.3 4.2 0.08 1 .09 12.1 j 1 1 7.96 7.35 20 j 
1 3 1 33.5 5.3 0.09 | .09 17.4 j lit 7.87 7.32 | 20 j 
|"*i"'|"7i'o '5,1 0.09 1 .10 22.6 1 . I 1 1 7.95 7.35 1 19 j 
|"'s 1 32.0 4.4 0.09 1 .09 16.5 1 111 8.02 7.32 1 19 1 
\'"l"\' 84.0 8,1 0.11 1 .11 23.8 1 1 1 1 8.04 7.36 1 19 I 

|"'7"|'"6i'2' '"7'.T"" 0.09 1 .11 22.3 1 1 1 __j I'll.. J.-.f...\.-^''--~\ 

fs'Trn'o" '"5.3 0.11 1 .10 33.5 1 j I t _ 7.76 ^i° ..]._^_^__..] 

1 i'l'le's" '"5.6 1 0.07 1 .08 24.5 1 1 j 1 _8a4 ^_:2J__ ! 18„ ! 

|"io"'|"57"8"l"'7.7 1 0.09 1 .10 Jf.-J_.._.] ! | {... ^ll! !:^.!_.|--l^— -I 

|'"ir'|'l74.7 1 6.2 1 0.10 1 .09 27.8 1 \ j j 8.06 111*^... |.A!„_ | 

["li'Tsil'T^.s 10.08 1 .09 26.1 1 I \ I !.!:!!„ „!:!!.. |„l!„ J 



TABLE 2.1 (cont'd.) October 1986 



Page 2 of 2 



nirr TURBIDITY (FTU) COAGULANT COAG. 1 FILTER 1 METAL RES. | ^ TEMP. 


I Raw set. Miter I Treat. mq/L .qA 1 mg/L 1 fta« 1 T?eat. 1 ftaw 1 Treat. Raw I 


1 16 1 39.0 5.0 1 0.08 | .08 18.1 8.21 7.38 16 

« 1 1 f — - 1 1 1 1 1 

1 17 1 41.0 5.7 1 0.09 1 .09 18.2 | II | 8.19 [ 7.47 16 ! 
( 1 1 1 1 1 1 1 

1 18 1 37.0 5.5 1 0.09 1 .09 18.2 | 1 1 1 | 8.10 | 7.48 16 | 
1 1 ( 1 |. j 1 1 1 

1 19 1 24.0 3.4 1 0.08 1 .09 | 15.7 | 1 1 1 1 8.09 | 7.46 15 | 
1 1 1 1 1 1 1 1 1 1 1 1 

I 20 1 15.5 3.1 1 0.08 1 .08 1 12.2 1 1 I .02 1 .02 1 8.32 1 7.52 | 16 1 

! ! 1 ! 1 1 1 1 1 1 1 -1 1 

21 1 23.2 1 3.8 1 0.09 1 .09 1 17.4 1 fill 8.28 1 7.46 1 15 1 

! 1 1 1 1 "1 1 1 1 1 -1 

22 22.3 4.1 1 0.08 1 -09 1 13.7 1 1 1 1 1 8.12 1 7.44 1 16 1 
j 1 1 1 1 1 1 1 I-- 1 

23 13.8 3.3 0.08 1 .08 1 11.5 1 1 1 1 1 8.16 1 7.44 1 15 1 
1 1 , 1 , .., , _, , 

1 ! 1 !"- 1 1 --'- ! ! -1 1 1 1 1 

|.-25_. ..J;^_. „2^2__! 9:99__ __.09 __l 10.3 ^'^^ ' ''•"^ ' ^^ ' 
L.27__! 15^0_! _3;4__j _0^10 j .10 j 11.8 j j j .03 j .03 j 8.16 ' 7.50 ' 16 ' 

l_.5?..l..f!:2.|...fi!.,! 0:9?„L.:?L..|.„^^:! 1 j j .! | ^-24 | 7.51 | 16 • 

! 31 1 31.5 I 5.0 I 0.09 1 .10 1 15.3 1 1 1 1 1 8.32 1 7.54 1 15 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE November 1986 
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HOE WPOS PROTOCOL 



1 1 TURBIDITV fFTUl COAGULANT COAG. FILTER 1 METAL htS. „ | TEMP. 
1 DATE 1 TURBIDITV {FTU} ^,0 ^jp , ^^^p^ ^^,^^) pH , ^^^^ 


1 1 Raw 1 Set. Filter | Treat. ing/L mg/L ng/L 1 Raw 1 Treat. Raw 1 Treat. 1 Raw | 


1 1 1 71.7 1 4.5 0.09 1 0.10 21.3 1 1 8.14 1 7.55 1 15 1 
I 2 1 38.0 1 3.5 0.07 t 0.09 f 17.0 1 1 1 8.04 1 7.54 1 15 1 
1 3 1 26.2 I 3.8 I 0.08 I 0.08 1 15.1 1 1 0.01 1 0.02 8.42 1 7.45 1 15 1 
1 A 1 54.7 1 6.1 1 0.09 1 0.09 1 23.8 1 i 1 8.24 1 7.38 1 15 1 
1 5 1 31.0 1 5-3 1 0.09 1 0.09 1 15.7 1 1 1 8.27 1 7.44 1 14 1 
i 6 i 26.3 1 4.6 1 0.09 j 0.08 j 14.0 1 1 | 8.26 j 7.48 1 15 1 
1 7 1 23.7 1 4.1 1 0.08 1 0.08 1 13.5 1 1 1 8.27 I 7.45 1 13 1 
i 8 1 29.3 1 5.0 1 0.09 1 0.09 1 13.5 1 III 8.20 1 7.40 ! 14 1 
1 9 1 34.0 1 4.2 1 0.09 1 0.09 1 15.7 1 1(1 8.10 1 7.40 1 14 1 
1 10 1 83.0 1 6.5 1 0.09 1 O.O:^ 1 21.5 1 1 1 0.05 1 0.01 8.17 I 7.46 1 13 1 

1 12 1 32.5 1 6.2 1 0.11 1 U. 11 1 .14.3 1 III 8.12 1 7.33 1 12 1 

1 h 1 1" 1 1 -I-- 1 1 1 1 1- 1 1 

1 lA 1 24-8 1 4.8 1 0.09 1 0.09 ( 15.1 } 1 1 t 1 8.00 1 7.50 1 13 1 
1 1 1 1 1 1" 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 i 1 1 ! ! 1 1 1 



TABLE 2.1 (cont'd.) November 1986 



Page 2 of 2 



1 DATE TURBIDITY (FTU) | COAGUmHI j COAG. I flLTER I MtTAL ftES. 1 ^ I THIPT 

"^'^ ~T r— r-i m-r- 1 ALUM 1 AID 1 AID | Al/Fe (mq/L) 1 P" I (oC) 

1 Kaw 1 bet. Filter Tr»«t f m/ ■«> — — ::T7i — i — ktt. — i ^t'L-J — — k 1— * : — \-tt^ — - — r 


j 1 1 — -^^^^ — ""*•• [ Ei£i «"g/L Biq/L i Kdw | Ireat. 1 Raw | Treat. I Kaw 1 

1 16 53.8 1 5.5 0.08 ! 0.09 ! 19.0 ! !!!'''' 
1 j___ ___ 1 1 1 1 8.14 1 7.40 1 11 1 

|..L^.,L.!^.!.]...^J_..]..°:?!..|..°:^..|...it:5 _ _| V^"""! o.^'l 0.02" 1 a'-^^^^^ 

(-i?.-i..":°.|...!:!_.i',.°:°!. ! ^-^ ' ^^.o 1 1 \ 1 1 8V2"6"i"7V49 'l"Ti""i 

|-}-^-i..^.^:!.|...!:°..|..?:?!..|..e:?!..]._.^.^:L.-,| ...| ''S^"^^^y""'^^'^^ 

|..5?-.|-.!!i!.]...!iL.|..e:?L.|..?:?!..[...2e:!....| | ..^...'Z\""^"\^i^\j'^^'^^^^ 

\..?}..\,l?^:?.\...hL 1 °'°^ 1 "-^^ ' ^^-^ ' III "VsViTi 'V-ss" '"12""' 

!.-2.3..|...4?.^o.j...i-ij..p.ip_.[_oa_o_i____i^^^^ 1 1 1 1 1 "e'c^'V';;;;"!";;""! 

|„2-^.j...l«.^l|^.„l^l.|^.P.^08,.,^..o.■i.o..|_..2l._8,_.l 1 j 1 j a"o7|"7.'37J"io "j 

|._27..]..^.-A|...5,-?..[..P.-07 ] 0.08 j 16.9 j 1 1 1 1 «-l<^ 1 '-^^ ' 8 ' 
j 29 [ 61.8 j 6.7 j 0.09 j 0.09 j 20.2 | 1 ' ' ' ^"^^ ' "''^ ' ^ ' 
1 31 1 1 1 1 1 "l 1 1 1 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE December 1986 
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HOE WPOS PROTOCOL 



1 1 TiiDBin.TV IfiiW ' *^PA9i/'-*'*T ' ^^^^- ' ''"^TER 1 METAL RES. 1 ^„ 1 TEMP. 
1 DATE 1 TURBIDITY (FTU) alum | aID 1 AID 1 Al/Fe fmq/L) I P" im 


I I Raw 1 Set. 1 Filter 1 Treat. mg/L 1 mg/L I mg/L J Raw 1 Treat. 1 Raw Treat. Raw | 


1 I 1 84.3 1 7.8 1 0.08 1 0.09 24.0 1 1 1 0.02 1 0.01 1 8.09 7-26 8 1 
1 2 1 96.5 1 7.3 1 0.08 1 0.09 25.7 1 1 1 1 1 8.19 7.38 9 1 
1 3 1 223.0 1 7.3 1 0.09 1 0.10 33.1 1 1 1 1 1 8.15 7.34 1 8 1 

* 167.0 8.5 j 0.07 I 0.08 28.7 j ! 1 I 1 ^'^^ '^ '^'^ \ ^ I 
1 5 1 i56.o [ 9.3 j 0.10 ] 0.10 1 28.0 | 1 1 1 1 ^'^ ^'^.. 1 -° __ 1 
1 fi 1 159.7 1 8.6 1 0.08 [ 0.08 [ 29.7 j i i i i ^'^^ ^"^^ i ^ 1 
1 7 1 132.2 1 7.4 1 0.07 | 0.08 | 28.2 | I 1 1 1 ^*^ ^''^ 1 ^— — 1 
1 8 1 91.2 1 7.1 1 0.07 1 0.11 1 24.0 | III! '^'^^ ^''^ \ ^ 1 
1 5 1131.0 1 7.3 ] 0.08 1 0.10 j 28.2 j } j [ j 7-94 ^--^^ _. ! .J.... | 
1 10 115.0 j 9.3 j 0.08 } 0.08 j 26.0 j j j j ..L.^'Al. _ J_"_1?_..{_.J.___| 

1 12 1 124.0 1 7.7 j 0.12 ] 0.16 ] 27.0 j J j j ! .^'AL .Z™.. |_-®— ,- 1 

1 1^ 1 109.0 1 8.5 1 0.05 1 0.06 1 23.4 1 [ j | 1 8.16 7.42 1 7 j 
1 1 ' I ' t i 1 ! lilt » t 



TABLE 2.1 (coni'd) December 1986 
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DATF TURBIOriY (FTU) COAbULANI COAG. FILTER 1 METAL RtS. 1 TEMP. 


p-JL** set. Fflter Treat. mq/L I mq/L 1 mq/L 1 ftaw | Treat. 1 Raw 1 Treat. Haw I 


\ [^ ^-P^ ._?:3_. '^-^O °'1° 20.1 1 1 1 t 1 8.12 1 7.41 6 1 

!-.-!„ ...l^.-?. ..5;.l..! °-*^8 0.08 17.0 1 i I 1 1 8.11 > 7.43 6 ' 
l-J?..|.-_l^.-J.L3P:°__.! ^-^"^ 1 °-08 I ^^•'^ 1 ' ' ' ' 7-^ ' 7-42 ' 7 ' 
L.3?.-|...^jA|..8.-8...|__il-il.!._P.-jy..| 21.4 1 I 1 1 1 7^99 1 7 3g 1 7 1 

|..f?..J...^.'5.|...^.A...j_-Pj??._L_.°^9?.J...l7.-.9 I 1 I ' ' 8-02 ' 7.29 ' 7 ' 

|..?i.-L_.'*fj5!.|..J.-3„.L °-°^ 1 °-°8 1 19.1 ] I 1 ' 1 8.10 ' 7.40 ' 7 ' 

|L.f?._|^._ll^° L..^_-_l..|_.P.L°.l.L.°-.'^..! ..2A-A_.__j j 1 jo { 8.06 ] 7.38 ' 7 ' 

\..?L.\..PJjP.\.JjP..A..9j9J\..P.-PJ.1.2-?.'1...A 1 1 1 1 7-88 ] 7.44 ' 7 ' 

|._27..|...17-3 I 7.9 ' 0.07 j 0.07 j 16.6 J ill! 8.17 ' 7.47 ' 6 ' 

].-f?-.|^_ll-.l|_..8_d..|__-'l:P.9..(^..°d°.j...l?.-.7.....| 1 I..Q....|..0iQ2„! sag. ! 7^46.. ! 6 1 

j 31 I 22.5 1 5.9 j 0.06 [ 0.08 [ 15.3 | 1 1 1 1 7 gg | 7 ^^ | g | 



TABLE 2.1: PARTICULATE REMOVAL PROFtLE January 1985, 



Page 1 of 2 



MOt WPOS PROTOCOL 



' ' TuoftffirTv irjii\ ' COAGULANT t COAG. FILTER METAL RES. 1 „ 1 TEMP. 
1 DATE TURBIDITY (FTU) , ^^^UM I AID AID Al (mq/L) | P" ! fOtl 


1 Raw Set. Miter Treat. 1 «g/L 1 mg/L ng/L Raw I Treat. 1 Raw treat. Raw | 


1 1 153.0 7.3 .14 .14 1 38.9 | | | 7.86 | 7.31 5 ( 
t 2 110.5 8.3 .15 .16 1 31.0 | | | 8.02 ( 7.24 4 ( 
1 3 83,2 10.8 .18 .17 1 26.5 [ | | 8.04 ( 7.24 4 | 
1 A 1 53.2 1 7.3 .12 .12 1 22.5 1 j ( 1 1 8.08 1 7.37 4 1 
1 5 1 53.5 1 8.5 .20 .15 1 23.0 1 1 1 1 1 8.04 1 7.41 4 1 
1 6 1 88.0 t 8.6 .24 .26 1 29.2 1 till 8.03 I 7,21 4 1 
1 7 1 104,0 1 7.5 1 .11 -11 .1 31.4 1 1 t .02 1 1 8.00 1 7.24 5 1 
1 8 1 103.7 1 8.3 1 .10 .10 1 30.1 1 1 1 1 1 8.02 | 7,34 4 1 
1 9 1 56,0 1 7.8 1 .17 1 .16 1 22.5 1 1 1 1 1 7.98 1 7.34 4 I 
1 10 1 49.3 1 8.5 1 .21 1 .22 1 18.6 1 1 1 1 1 8.15 1 7.46 3 1 
1 11 1 52.7 1 10.1 1 .16 1 .16 1 19,2 1 lilt 7.73 1 7.08 3 1 
1 12 1 44.5 1 8.6 1 .12 1 .12 1 19.9 1 1 1 1 1 7.88 \ 7.39 4 1 
1 13 1 98.8 1 8.5 1 .13 1 .13 | 26.9 | till 7.98 \ 7.29 3 | 
1 14 1 117.7 1 10.1 1 .15 1 .17 1 28.5 | \ | .02 | | 7.98 | 7.18 3 | 

1 i i 1 1 1 I 1 1 t 1 1 1 1 



TABLE 2.1 (cont'd) 



JANUARY 1985 
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niTf TURBIDITY ffTU) COAGULANT I COAG. FILTER | METAL RES. 1 „ TEMP. 
"*" -r ^..'*7 ;;''"' AUJTI 1 AID AID 1 Al (mq/L) 1 P" (oc) 


1 j_Rw__j__5_et, j niter 1 Treat. mg/L I mg/L mq/L 1 haw 1 T?eat. 1 Raw I Treat. Raw I 


1 16 63.0 1 9.0 1 .13 1 .13 22.3 I III 7.86 | 7.17 ! 
1 1- 1 1 1 - - , I ..| |„. 

'-.1!„I.AI'J..LA*A..| -^^ 1 -^^ ^^'^ ' ' ' ' ' ^-^3 1 7.26 1 
1 18 1 52.5 1 10.1 f .16 1 .17 19.3 1 1 1 1 1 8.00 | 7.29 | 

1 19 I 49.5 1 8.0 1 .14 1 .12 ! 17.2 1 1 1 f | 8.00 1 7.30 1 
' 20_' 30.8 j 6.5 j .11 1 .10 1 13.3 t 1 1 1 1 8.01 1 7.27 1 
I.Ji„|..'?.'l-.'l.[„Z-J 1 -21 1 -21 ] 11.1 ' 1 1 1 1 7.91 1 7,35 1 
|.J?„L2.l-.'?..|../_-A„| .19 [ .20 1 11.1 1 1 1 1 t 8.03 1 7.47 1 1 
|™^?..|_3.L|.-.Ii*'...L-A1 |...!.P--.|...ll-l„.J._ !. 1 1 -O^ ' 9-25 ' 7.61 1 1 

j__25__l 20.7 I 10.3 I .40 j 1.09 | 16.8 1 1 1 1 1 8.01 1 7.24 1 1 

j-27..|..i3..I.|-..l:!..|..AL.-|_..:i!..|..A!:!-._J | _ | | ! ^-^i ' ^-23 ' ' 

1— i^A-!_.i?iLi— hL.|._iil.._|.._-^'* 1 ^^-^ 1 till ^•^'^ ' ''•'*° ' ' 

1 31 1 10.0 j 6.3 1 .16 1 .15 1 9.5 1 1 II I 7.99 1 7.42 1 1 



TABLE 2.1; PARTICULATE REMOVAL PROFILE February 1985 



MOE WPOS PROTOCOL 



Page 1 of 2 



1 D^^TE TURBIDITy (FTU) | '^"^'^"'-'^''^ | JfJ'^- 


riiTER METAL hES. u 1 temp 

AID Al (mq/L) P" • fOtl' 


1 Raw 1 Set. Filter | Treat. 1 mq/L 1 mq/L 


ng/L Raw i Treat. Raw I Treat. 1 Raw | 


11 8.6 1 5.5 1 .15 1 .15 1 9.0 | 


1 j i 8.05 1 7.38 1 3 1 


1 2 1 8.1 1 5.5 1 .17 1 .17 1 9.2 | 


1 1 1 7.95 1 7.44 1 3 | 


1 3 t 6.7 1 4.6 1 .21 1 .21 I 8.2 1 


1 1 8.07 1 7.54 1 3 1 


1 4 1 8.0 1 5.3 1 .24 1 .23 | 9.0 1 


1 .01 1 .02 7.92 1 7.39 1 3 1 


1 5 1 7.4 1 5.0 1 .17 1 .18 1 9.2 1 


1 1 7.96 1 7.32 1 4 1 


1 6 I 5.9 1 4.3 I .18 1 .19 1 8.3 1 


1 1 7.96 1 7.37 1 3 | 


1 7 1 5.9 1 4.5 1 .16 1 .17 1 7.7 | 


( 1 8.02 I 7.38 1 3 1 


1 S 1 6.2 1 4.4 1 .20 1 .20 | 8.2 | 


1 1 8.02 1 7.48 1 4 1 


1 9 1 6.2 1 4.7 1 .21 t .22 | 8.6 1 


1 1 8.09 1 7.52 1 5 1 


1 10 1 5.3 1 4.3 1 .21 1 .21 1 8.6 1 


1 1 t 7.98 1 7.46 1 5 1 
t 1 |_ 1 1 1 




1 1 |. 1 1 1 

1 1 1 8.09 1 7.52 1 3 1 
1 1 1 1 1 1 


1 12 1 4.6 1 3.5 1 .16 1 .17 1 8.5 1 


1 1 1 1 1 1 

1 .03 1 .02 1 8.06 1 7.50 1 3 1 
1 1 1 j 


1 13 1 5.3 1 3.9 1 .16 t .16 1 7.9 1 | 


1 1 1 8.05 1 7.49 i 4 1 
1 1 j |_ 1 1 


1 H 1 5.2 1 4.7 1 .19 1 .29 | 7.8 | | 


1 1 1 8.11 1 7.58 1 3 1 
1 I I j ( 1 


1 15 1 5.8 1 4.5 1 .22 1 .21 [ 8.1 | 1 


I 1 1 7.90 1 7.17 1 3 1 

II 1 1 II 



TABLE 2.1 (cont'd.) February 19 85 



Page 2 of 2 



DATP TUR9IDITV (FTU) COAliULANII COAG. IMLTEM MEtAL UES. „ TEMP. 
^^^ -T, ^j """'/"" , AU>1 1 AID 1 AID 1 Al (mq/L) P« (oC) 


r ^w set. Filter I Treat. mq/L 1 mq/L 1 mq/L 1 Raw TT^eat. ftaw I Treat. Raw I 


i-i-- ..!:!„ J.-.!„. ..•^...J,.:!^ l±_,J ' ' " 8.21 1 7.45 3 1 

i..n..|..h! !:--.L:l!...! .1" s.o 1 11 "V" V.Ve'i'V.^'e V'l 

' 18 j 4.0 3.8 1 .15 1 .16 7.3 1 II .01 'l""o2 87lo"r7'.36"' "Y""| 

J..3?.. './.:! !i!-„L:™..Lil!_.L .!:! 1 1 1 1 1 8.02 1 7.33 4 1 

i..F?.J..l:!..j..li!.._|_.:i?._.|..i^L.-LJ:?.... ! ! ' -oi ' -^^ ' ^.is ' 7.45 1 "e 1 

t.Ji.,j..l:l..|..h!...|..™...L:?2„.L.?i° 1 I'll 8.16 1 7.44 1 4 1 

j-.!?.-i..liL-Lh!.-.L:l!...Li^^ ! ^'^ 1 ' ' 1 ( 0.12 1 7.42 1 3 1 

1— 2?..|..!:l.J..l:L_.|..i?i„-|_.:?2..-|.-.Z:? ' , | | |.JAl.|.8.-i8...L 4 | 

|_-2L.j..l:L.j„!:!._.j..:!Z.„|„:!L.J„.!:5 | 1 L.-Pl.l -^^ ' ^-^^ ' 7.55 1 3 1 

j„2i..|.J:L.|..l:Z..-|„i?L..|..:?L..|— ?:? ! 1 1 L 1 ^.is ' 7.44 ' 3 ' 

l-^-l- — 1 1 1 1 1 1 1---1 1 1 -I--.1 

l-^^-|.--l---l 1 1 1 1 1 1 1 1 1 1 

1 '' 1 1 1 1 1 1 1 1 1 1 1 1 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE march 1985 . 

HOE HPOS PROTOCOL 
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1 DATE 


C6AeiiLANT C0A6. 1 FlLtER 1 METAL fttS. „ 1 TEMP. 
TURBIDITY (FTU) j^^ a,d , ^m | a1 (mq/L) P" ! im 




Raw 1 Set. rnter 1 Treat. mq/L mq/L 1 nq/L 1 Raw 1 Treat. Raw Treat. Raw i 




25.2 1 7.9 .15 1 .18 17.6 | | | 8.08 7.32 3 | 




"le.V'l 5.8 1 .15 1 .16 16.5 1 1 1 8.02 7.39 4 j 




"^'r \'4'^" \''.12 1 .14 13.0 1 1 1 8.05 7.40 3 | 




"ll."6"|""5".V"|"""."2l" 1 .18 10.9 1 1 .01 1 .01 8.04 7.49 5 | 




14.3 1 6.9 1 .15 1 .20 12.6 1 1 1 8.12 | 7.32 4 I 




"l7.2 1 8.2 1 .18 1 .18 13.0 1 1 1 8.09 | 7.39 6 1 




21.0 t 8.8 I .21 1 .24 15.1 1 1 1 8-09 1 7.36 3 | 




16.2 1 5.1 1 .15 1 .15 1 18.6 1 1 1 8.05 j 7.31 3 | 




14.0 1 4.6 1 .14 . 1 .14 1 17.4 1 II 8.08 j 7.45 4 j 




"l2'5 1 4.9 1 .17 1 .17 1 16.8 1 I | .. . I'.it.l.l'Il .1...] 








11.8 1 4.8 1 .14 1 .14 1 16.7 1 I 1 - !1-LL-1'.-1 A—l 








"n'ri" 9.7 1 .19 1 .20 1 21.3 1 1 1 7.96 j 7.44 5 i 




[III ! 1 1 t _ 1 ! 1 



TABLE 2.1 (cont'd.) march 1985 
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niTF TURBIDITY (FTUl COAGULANT COAG. I FILTER 1 MEtAL HES. | „ TEHP. 
°*" -T ^ "'«''*"»'M"'') AUN 1 AID I AID 1 Al (mq/L) 1 P» (oC) 


ft«w iei. Finer Treat. .qyL 1 «,yL 1 «k,/L 1 Raw |^7«t. 1 Riw -] Treat. 1 Raw T 


1 16 40.8 1 9.0 1 ,16 .18 24.6 | | 1 | | 8.05 | 7.32 5 ' 

j f 1 1 — 1 1 1 1 — 1 1 1 

17 92.5 1 11.3 1 .17 1 .18 31.2 1 1 1 | 1 7 99 1 7 24 5 1 
[ 1 1 1 1 1 -1 1 1-.- I-— * 1 ' 1 

[..i? ™f-|-.-:L.j..:i!.. ! .:^!.. ! _^:L...|.... | i .03 i .01 1 8.06 1 7.54 8 1 

|-i!„i---:?.|..^?:?. ! .:?L-.L:^?...|....^:L...| ' ' ' 1 V.Ve" 1 'V.oV V'l 
|..f?..|.}!hL|..}?;L.L;H___L:}!..J '^^.i I 1 I I 1 s.os'i'V.'iV 1 5" 1 

l„!i-.|.-??:l|...!:L.j..:}.2„.|_.:^.2...|...22-_i_ __] j ' i I 8.09 • 7.20 I 4 I 

'-.!5-.!.J!:?.j„H:L. !..:?}-„ j. -^^ ] 27.8 j 1 1 1 1 7 gg ( 7 22 1 4 1 
[-.i?..|.Jl-J.|.J3^5_.j_..:^.? 1— 41„Lji.-5_._ [ I 1 j 1 8.00 1 7.33 1 4 1 

(-.2.^. |„5L-J.|„.i^^„ j„.-41..|..jl0_._ [_„2J_.l . _ 1 1 ]_..01 „ |„-0-2 ... '..8.A3 _ [,.7...2_9 ._ ' _5 ' 

j„Z.^-|,}Pl-l]..}.^.^^„L.^ll,.Lj2p_._! __2_5_._6___j ] 1 1 I 8.01 1 7.33 ' 4 ' 

29 123.0 12.9 .36 1 .37 1 38.8 1 1 t I 1 8.04 1 7.28 1 6 1 
1 1 1 1- "1 1 1 1 

! 1 1 1 1 1 1 1 1 1— 1 1 1 1 

1 31 1 60.3 1 7.2 1 .18 1 .26 | 31.8 | 1 1 1 1 8,05 | 7.32 | 6 1 
1 1 1 1 1 1 1 1 1 1 { 1 1 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE ^^^ 1985 
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HOE HPOS PROTOCOL 



1 DATE 


TURRiniTV triiiS COAGULAHT COAG. FILTER METAL RES. I „ 1 TEMP. 
TURBIDITY (FTU) ^^^ ^,p ^,p ^, (^^^^V | P" ! fOt| 




Raw 1 Set. 1 Filter 1 Treat. ng/L ng/L ng/L Raw Treat. 1 Raw 1 Treat. Raw | 


1 1 


424.0 1 14.0 1 .21 1 .20 68.6 [ 8.01 | 7.30 6 [ 


1 2 


1 263.0 1 12.0 1 .12 1 .12 61.7 | .08 | 8.03 | 7.17 5 | 
1 __| ( ^.1 .._._| 1 1 1 1 


1 3 


1 1 1 ^_| 1 1 1 1 1 

1 206.0 1 11.8 1 .17 1 .18 52.8 1 t 1 7.94 1 7.28 7 | 
U. ,_i .l.._.«_.-l .-.._ ... 1 1 __._- 1 1 1 


1 4 


.. — ._i .|.... — .-J — --.-. ... — — 1 ^ _-.-- — 1 --| 1 

125.0 1 9.6 1 .28 1 .28 42.1 1 1 II 1 8.12 | 7.44 5 | 

, I.... ____!__ 1 . , ._-_ I---- -t-- 1 - .-..-1 1 ---__ 1 


1 5 


• 1 -_.----- |-- 1 — . |-_-- }-- 1 -----| 1 ---__ 1 

127.0 1 10.2 1 .12 1 .17 44.5 III 1 8.03 | 7.23 8 | 
_!___ -_ ... . ..!..... . - -1 1 1 1 - 1 -.-- - 


1 6 


1 |-~- —(..-.- . -I 1 1 1 J -| 

215.0 1 11.8 1 .12 1 .12 52.8 III 1 8.03 j 7.21 | 7 | 

._ i.__ .. I..-..-..I. .._..-- ....1-.- 1 1 _..-..-- ..-.j.. -- 1 - 1 


1 7 1 


._|.__ — .. |. .--.-.. |. .._■..-- .| -- -|- 1 . .. - 1 - .... 1 ........ 1 -. .. 1 

195.8 1 10.1 1 .14 1 ,14 1 51.5 III 1 8.00 1 7.24 1 7 1 


1 8 1 


97,3 1 8.9 1 ,19 1 ,17 1 39.2 1 1 1 .01 .02 1 8,16 1 7.34 1 6 1 


1 9 1 


83.7 1 9.8 1 .10 1 .13 1 37.3 1 1 1 1 1 8.09 1 7.34 1 8 1 


i 10 1 


132.0 1 10.3 1 .12 1 .12 1 36.3 1 1 1 1 1 8.13 | 7.52 | 6 | 


t U 1 


139.0 1 10.8 1 .15 1 .15 1 37.1 1 till 8.09 | 7.35 1 7 | 


1 12 1 


69.7 1 9.9 1 .17 1 .24 1 28.7 1 1 1 I 1 8.10 j 7.36 t 7 | 


1 13 1 


47.8 1 8.2 1 ,12 1 .12 | 25.8 1 1 1 1 1 8.06 | 7.32 | 7 | 


1 14 1 


65.0 1 8.0 1 .11 1 .11 1 28.9 1 i 1 1 1 8.05 1 7.43 1 8 1 


1 IS 1 


45.2 1 8.1 1 .18 1 .17 1 25.5 1 1 1 .03 1 .01 1 8.14 1 7,38 1 8 1 
1 1 1 1 ! 1 t 1 1 1 1 t 



TABLE 2.1 (cont'd.) april 1985 
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niTF TURBIDITY Ifm COAGULANT I COAG. 1 rilTER I HttAL RES. „ KWT 
\ ^^^ -^ , lUKBiUilT (MU) MUM 1 AID 1 AID 1 Al (mq/L) P" (OC) 


Kawi^et. niter | Treat. mq/L 1 «q/L 1 mg/L 1 Raw 1 T?eat. (iaw 1 Treat. Raw 1 


1 JL J'aIJ..7aI.. .:Al...i.A'A '!.±..] j ' ' «-«i ' '-^^ ^ ' 

|..H-.|.^id.]..A^..[.JA...]..Ai J^-A....| .:|Z^r[Z!j"Z '7^5''j''7"4i"'T'"| 

rj?-.|-Al-A.!..A-7...[--ll...|..-Al }JA....\ ....|. !„ . 1 7.46 1 7.74"|"T"| 

|-f!..|iH:AlAlA..|..Ai...|.jAi... ..J^A.„.| ...| l......]... | J.42..|T5r|3!"| 

|..L°.J.Aldl.A-A.l.AA._.Ul5...|„AM....|... .| | | .|.8.41..]..7.54..|_..?...| 

|Lji..rAld.|..AA..[..Al„.|..-A6„..|..A3A._| | ...| | |.8.2?..|..7.4o..|...2...| 

|.J5-JjAll.|_ll..,L-Al...]..-.2A._.|..AA-A..„|„. 1 |._l02..|..iqi...|.8.24 _| _7,48.J_ 10 | 

j.J5_,jJAl_j___8-_0_ ] _-^_^__]__Al...|^.^^^^^^^ j 1 \_ ! 8:06_|__7,52_ | 9 ' 

|--i;..|JI:^--|_Jj™.|..dt„ ! /A1...LAAlI.„J 1 1 ] 1 8.01 1 7.27 1 9 1 

|L..^l-|.™:lJ..AlL.I_.™...l.™L..|_...l'Jl....| ._J L:°?..|..:9L 1 8.06 1 7.25 1 9 I 

!'"''T'""'"Y""'""'! 1 1 1 1 ""'1 1 1 1 1 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE may 1985 
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HOE WPOS PROTOCOL 



1 DATE 


TllRBiniTv IFTiiV ' COAGULANT 1 COAG. 1 FILTER 1 HCTAl fttS. I „ 1 TEMP. 
TURBIDITY (FTUy | ^^^UM j AID I AID I A1 (mq/l) j P" [ fOtV 




Raw j Set. 


Filter 1 Treat. 1 mg/L inq/L itg/L Raw [ Treat. Raw Treat. Raw 1 


1 1 


1 12.7 1 4.8 


1 .12 1 .13 1 9.8 1 ( 8.00 7.34 9 1 


1 2 


1 14.3 1 4.3 


1 .13 1 .14 1 10.7 1 1 8.44 7.39 9 | 


1 3 


15.3 1 4.7 


1 .12 1 .14 1 11.9 1 1 8.09 7.41 10 j 


1 4 


18.7 1 6.0 


.15 1 .15 1 12.0 1 1 1 8.08 7.43 10 j 


1 5 


19.0 1 5.1 


.15 1 .15 1 12.6 1 1 1 8.11 7.45 11 j 


1 6 


19.2 1 4.4 


.12 1 .13 1 12.4 t 1 .04 1 .01 8.37 7.58 11 | 


1 7 


24.3 1 4.1 


.10 1 .10 1 14.6 1 1 1 8.29 1 7.59 11 1 


1 8 1 


17.2 t 4.9 


,12 1 .13 1 11.2 1 1 1 8.30 1 7.59 11 1 


1 9 1 


14.5 1 4.7 


.17 1 .17 1 9.6 1 1 1 1 8.18 I 7.56 11 1 


1 10 1 


15.7 1 4.9 


.15 1 .15 1 9.3 1 1 1 1 8.19 1 7.46 10 1 


1 11 


10.4 1 3.7 


.16 1 .14 1 9.6 1 1 1 1 8.34 1 7.50 10 1 


1 12 1 


9.9 1 3.3 1 


.11 1 .12 1 11.4 1 1 1 1 1 8.28 1 7.36 • 11 1 


1 13 1 


8.6 i 2.9 1 


.12 1 .12 1 9.8 1 1 1 .02 1 .01 1 8.26 1 7.30 ( 11 1 
., I I j j I __) j j ,_| 


1 14 1 


12.5 I 3.3 1 


.15 t .14 1 in. 4 1 1 1 1 1 8.02 1 7.29 ( 11 1 
. . _. 1 .j -.j ( .j . I 


1 15 1 


13.8 1 4.0 1 


.16 1 .17 ( 10.3 1 1 1 1 1 8.20 t 7.35 ) 11 j 
II ! ! 1 1 1 1 1 1 



TABLE 2.1 (contd.) 
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j „„ 1 TuRa,»,T, ,rT., ^"ST' 1 r- 1 'iti" 1 .r'*S:k, 1 PK ntV 


1 p(«w_ set. Filter 1 Treat. inq/L I m/l 1 mq/L 1 Raw 1 T^eat. 1 Raw ! Treat. I Raw ~T 


!-^^-I.ihL. ..hZ_|..iP....|..:^! ^i:L.-J.J"."."i 1 i JT.'io" "T.Ve" '"i7"| 

|..3?..|.^«.i!..]„hL-.|..:iL..|..:l! .!:!..,.| | |.. ..j!Z""| "«""" "V.Vr "io"'i 

|-.3?-.|..!:!..]..?:L..]..:H...,'..:^L-.|..„!:?„.,] | |. | I's-iT 'T.s'o" "iT'l 

^Ji..|^^hL.|.J:!„.j..:^L..|_.:^l-..|...l?:L.. .' I L:?}„| -01 ' 8-03 7.47 1 12 1 

1-55-1 Jl:L.|„^:L..|..:^...]..:n„.|...}hZ..„'... ] ..! . ' ""'"87o7'i"7'V7"i"i3" i 

j„5?-.|i^:°..[.J:L_.|_.:!L..|..;}f...]_..iL!„..| |.. | |. Jj^iLjl'^'^a I'lV" ' 

L2lJ.!:^:°..i„!:i..L:H-„L.:!L.-i-..^°:^ ! | J t i s.io i 7.47 1 13 1 

|..27-.|-H:L.]„hL..L:^!...L:}L..L,}5:l...| ._.] 1 ] | o.n ' 7.34 • i4 ' 

|..5?..!j!:L.|..f:f 1 -^^ 1 -^^ 1 ^''•° 1 It!' ^-^^ ' 7-39 ' 14 ' 
1 31 1 92.8 1 3.8 1 .11 1 .12 1 20.5 1 1 1 1 { 8.22 1 7.47 1 15 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE 



JUNE 1985 



Page 1 of 2 



MOE WPOS PROTOCOL 



1 DATE 


TURBIDITY (FTU) ^"^'^"^ANT j COAG. 


1 FILTER 1 METAL RES. „ 1 TEMP. 
1 AID 1 A1 (fflq/L) P" ! im 




Raw Set. Filter Treat. mq/L 1 mg/L 


mg/L 1 Raw Treat. Raw | Treat. 1 Raw \ 




72.5 4.8 .12 .12 23.1 j 


1 8.10 j 7.25 1 1 




16.3 3.9 .12 .12 1 13.3 | 


1 7.98 1 7.36 1 1 




11.8 1 3.4 .11 .13 i 11.7 1 


I .02 .01 8.10 1 7.49 1 1 




15.3 1 4.2 .14 1 .15 1 12.5 1 


i 1 7.70 1 7.30 1 1 




15.2 1 3.3 1 .10 1 .13 1 11.6 1 


1 1 8.12 1 7.46 1 1 




13.2 1 3.4 1 .11 1 .12 1 11.8 1 


1 1 7.94 1 7.32 1 1 




11.4 1 3.1 1 .14 1 .15 1 10.7 1 


1 1 7.87 1 7.28 1 1 




12.9 t 3.4 1 .16 1 .16 1 11.9 I 


t 1 8.10 1 7.35 \ 1 




43.8 1 5.0 1 .15 1 .15 1 14.1 1 


i t 8.19 1 7.45 t I 




29.7 1 6.6 1 .13 1 .13 j 13.5 j 


1 .03 1 .02 7.79 1 7.26 i ' 




17.2 1 4.6 1 .13 1 .13 I U.5 j 


1 t 7.75 1 7.28 1 1 




12.3 1 3.3 1 .12 1 .13 1 10.7 | 


1 1 7.70 1 7.29 1 1 




11.2 1 3.7 1 .13 1 .12 1 10.2 1 


1 1 7.80 1 7.42 1 i 




15.2 1 4.0 1 .13 1 .14 1 12.4 1 


i 1 7.78 1 7.37 1 1 




15.0 1 3.8 1 .15 1 .16 1 12.5 | 


I 1 7.97 1 7.46 ) 1 

II 1 1 II 



TABLE 2.1 (cont'd.) june 1985 



Page 2 of 2 



1 OATF 1 TURBIDITV (FTU) ! ^O'^'^^LANT I C0A6. FILTER 1 METAL RES. I ^ TEMP. 

°*^^ -c r -1 1 1 AUM 1 AID AID 1 Al (mq/L) I P" (oc) 

1 Raw Set. Filter TrMt mnTi S;T7I 1 — ^::rri 1 — sm — i tH-ti — — k 1— T r — i-TT-^ — - — r 


t 1 — :^^i^ — j ' '•^' — ""^' ■^/'- ' "<'/'- "g/L 1 Kaw f Ireat. 1 Raw | Treat. Haw | 

1 J!..j.J?:i|.,!:!...i..:.'L-i.-:--'-.-'-. .''•' ' III 8.03 1 7.33 13 1 

iL.!L.j..^!:ij..?:L..j..;H...|..:!i_! „Ll-l...L 1 "."o2""i'""o""l"7'.Vr!'V.'i6"" "i^"! 

r.}?-.|..i':L|...':!...[„:L^.J..:}!„.,^..}?:7...jl!....l ""^^ ' '"V.Ve'TV.Ys" ""u"\ 

|.Ji.H^A^^l,^J:L..,L.:15_.J._,ii,J___u,6____|_ 1 1 l.""^.l£^_\'^-2r\"u'^ 

^J!-.|^Jl\°.[„.':!_..[„:31„,^.:3i..|...}i■P„.l |.. | '|* _" 1 '7V96"iT4'i"i""i6""i 

rJi.|LJ3:J.j-J:l..,L.:3i..|„:31..|...}l-.l.„|... | j ] ' ' 7.V6T7.'38"l""i"7""l 

J..2.^J..?idt.J.^l..|..:}A..|L-ji-l-.|L..ll-,l...| 1 1 j .\l-Jl\ 7.32 1 13 1 

|^-2J.-|_JJjjJ..?jl.J.„vll.J„j.ll..|„.ll-.5_...] 1 1 1 Ll-.7.7 '._7._28_ ' _14_ | 

|_.1'„ j.„l5_._5_ j___4_._2_ ji3_„]_._._14_._|____lia_._. 1 j j 1 |..7_..8.9 _ ' 7_._2_6__ ' _14___ 1 

1 31 1 1 11 t 1 1 1 1 1 1 

1 1 1 t t 1 r t 1 1 1 1 1 1 



TABLE 2.1; PARTICULATE REMOVAL PROFILE 



JULY 1985 



Page 1 of 2 



HOE HPOS PROTOCOL 



' ' THiiBllvrTv tfiu\ ' 1 WAfiULANt 1 COAft. 1 fiLTER 1 MHAL fttS. „ TEMP. 
1 DATE 1 TURBIDITY (FTU) , auw | aID | AID 1 A1 («q/L> I P" ! fOtt 


1 1 Raw Set. 


Filter 1 Treat. nig/L 1 mg/L ng/L 1 Raw | Treat. 1 Raw | Treat. Raw | 


1 1 1 16.3 3.2 


.15 1 .15 11.1 1 III V.92 1 7.30 17 | 


1 2 1 14.2 3.1 


•14 [ .15 9.1 j j .01 j .02 j 8.30 j 7.52 18 j 


1 3 1 12.5 1 3.3 


.13 1 .13 11.5 j III ^'^^ 1 '-^^ ^ 1 


1 4 1 19.0 1 4.4 


.14 1 .14 15.3 I 1 1 7.75 | 7.33 | 18 ' 


1 5 1 23.0 I 4.0 


.14 I .14 14.2 I j I 7.73 | 7.29 j 17 1 


1 6 1 24.7 1 3.5 


.13 1 .13 15.9 1 1 1 8.03 1 7.25 1 20 1 


1 7 1 15.2 1 4.1 


.13 1 .13 1 12.1 1 t 1 7.58 1 7.20 1 15 ) 


1 8 1 17.5 1 4.3 


.15 1 .15 1 11.9 1 1 .02 1 7,60 1 7.30 1 15 1 


1 9 1 22.5 1 4.8 


.14 1 .15 1 16.4 1 i 1 7.50 1 7.30 1 16 ' 


1 10 1 14.7 1 4.1 


.15 1 .14 j 12.5 I 1 j 7.58 | 7.23 | 16 | 


1 11 1 11.5 1 4.6 


,12 1 .12 1 10,1 1 1 1 7.92 1 7.30 ' 15 [ 


1 12 I 13.2 1 3.3 1 


.12 1 .13 1 10.0 1 1 t 1 7.90 1 7.28 1 16 1 


1 13 1 17.8 1 4.1 1 




1 14 1 40.0 1 4.4 1 


.14 1 .17 1 17.4 III 1 7.59 1 7.19 1 18 1 


1 X5 I 38.8 1 5.0 1 


.11 1 .13 1 16.6 1 1 1 .04 1 7.34 1 6.83 1 18 1 
II III 1 1 1 1 



TABLE 2.1 (cont'd.) 



JULY 1985 
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] DATE 1 TURBIDITY (FTU) ] •^°*^"^'*T j COAG. j fllTEft 1 MtlAL h£S. TEIIPT 

l^'t 1 / ALLM 1 AID 1 AID 1 Al ImQ/l) P" (oc) 

Raw 1 Set. filter Treat maf\ ' 5n7i 1 — STTi 1 — fZZ — I TfL,i — i — s tt 1 — t-it^ — - — r 


j — ^^^^ — r— '-'■'•■S; — ■ "g**-- Ea/.*- "9/1- 1 BKj/L 1 Kaw i treat. Raw Treat. Raw \ 

\J±_\J_l:l 1 5.5 1 .13 .13 15.9 1 III 7.68 7.16 18 | 

|..H..I.,?hLi J:!...|„:^! il^ i2T""i i"' j" j"" V.eo" "V.oV" ""iV"! 

j-f?..|..^!:L|.J:L..L:^? :^^ ^^-^ ' *"' ' ' "^"^'o' "V.io" '"iV"'i 

1 19 1 26.2 1 4.0 1 .12 1 .12 t 14.1 1 III "7'."8o" V.27' 19 1 

|--!?.J..™!.|.i:L..|..:™..|„:!3.. ! .Jf:.l.. ! ' "' ' i V. sV" "V.'iVTTe"'! 

i-Ji-.|L3?:Z.|..?±„|..:}L„|„:.^!.. ! ..J:?.„ ! | | ' ' ''■^'^ I'T'iVi'"!?""! 

j.-.^?..|.-™?.|„5:Z_„L.:}Z...|..:}!-.J....L-5....i ! ' -^^ ' -^^ ' 7.59 1 7.13 t 15 1 

^J?..|.J}:i|.J:3.„j..:}!„.]..:.^...|...J:i.„| j ...|„ | iJ.-Al'lT^"^"^' ' "^''' "' 

l-J.^.|.Ji^2_|_._l.9_._l__a_5_ J _._i_5___l___^^^^^^^^^ 1 1 1 ! l-ALr..-l--is j ^^ I 

\.JL. \.Jll9. ] ..i-2.„ \..:}L.. 1 ..Al.. |...ll.-i... 1 1 1 1 1 ,.1-.15 . ! _7_._2.6 . ' .18 __ 1 

(..5L.j..-^l^l|.J:.l,.Lj3.l..L.-.ll..l...}}.-.l..J } j ! . 1 ^•''0 j 7-21 ' 18 ' 

1 31 I 21.2 1 3.9 1 .15 1 .15 1 12.6 1 1 1 1 1 8.02 1 7.39 1 21 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE august 1985. 
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MOE WPOS PROTOCOL 



1 OATC 


TURBIDITY tnu\ COAGULANT j COAG. FlLTtR 1 MtTAL m. „ 1 TEMP. 
TURBIDITY (FTU) ;^luM | AFO AID I A> (mq/L) P" ! fOt\ 




Raw Set. Filter I Treat. mq/L 1 mq/L ng/L 1 Raw 1 Treat. Raw I Treat. Raw | 


t 1 


19.8 1 3.7 .17 1 .17 11.3 | III 7,68 | 7.37 21 j 


1 2 


20.3 1 4.8 .16 1 .17 I 13.8 1 III 7.76 1 7.19 20 | 


1 3 


16.8 1 4.1 1 .17 1 .17 t 12.4 | III 8.13 | 7.39 21 | 


1 4 


17.8 1 4.0 1 .14 1 .16 1 13.1 1 III 7.80 | 7.27 21 | 


1 5 


20.5 1 3.7 1 .15 1 .15 1 12.8 I | | .03 | .01 8.10 | 7.24 22 | 


1 fi 


40.2 1 5.3 1 .18 1 .18 1 16.7 1 III 8.45 1 7.52 23 I 


1 7 


48.7 1 5.2 1 .17 1 .17 1 18.3 1 III 8.25 1 7.40 ( 23 1 


1 e 1 


22.0 1 4.5 1 .17 1 .18 1 13.2 1 III 7.94 1 7.39 1 22 1 


1 9 1 


24.5 1 5.2 1 .17 1 .17 1 12.7 1 III 7.94 1 7.32 1 22 1 


1 10 


32.0 1 5.5 1 .16 1 .16 1 14.7 1 III 8.06 t 7.36 1 22 1 


1 n 




1 12 


15.0 1 4.4 t .13 1 .13 1 11.8 1 1 1 .02 1 .01 7.73 1 7.20 1 21 1 


1 13 


_,j ««|.. .■_l.-. . 1 I- -- I.-- j I- -(._. 1 1 1 


1 14 1 


23.2 1 3.7 1 .13 1 .13 | 14.4 | 1 1 1 1 7.90 | 7.23 | 22 | 
_._, j i j . . _._| j.--. j.., j I I 


1 IS 1 


21.0 1 4.1 1 .14 [ .15 ( 12.6 1 1 1 1 1 7-76 | 7.25 | 22 | 
1 1 1 1 f ! 1 1 t 1 1 1 



TABLE 2.1 (cont'd.) august 19 8S 
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1 ,„t Tu..,p,n ,r,., ^^^ I J-- H-« 1 ,«t*.^«s.^ 


1 ^„ TEflP. 
1 P" (OC} 


1 Raw iet. 1 Filter ( Treat. mg/L 1 mq/L ■«/(. ! Raw rT?eat. 


j Raw i Treat. Raw 1 


1 16 17.0 3.2 1 .11 1 .12 11.6 1 1 1 


1 1 1 
1 7.84 1 7.27 22 ( 


1 17 14.5 1 2.7 1 .13 1 .14 11.1 | "[" | '" 


1 (___ 1 

1 7.83 1 7.26 22 j 


1 18 [ 22.8 1 3.1 1 .13 1 .13 1 14.8 1 | | 


1 ! -—I 

1 7.84 1 7.30 22 | 


\ }9 1 23.8 1 3.1 j .14 1 .14 1 14.7 1 1 1 .03 I .03 


1 1 j 

1 8.20 1 7.43 1 23 1 


' 20 1 13.0 1 4.1 [ .16 1 .16 1 12.8 1 III 


1 1 — 1 

7.56 1 7.24 . 1 21 1 

1 f t 


1 2_l__j 3.3 1 3.2 j .14 1 .16 1 9.5 1 1 1 1 


1 1--- 1 

7.36 1 6.98 1 19 1 


j 22 j 3.6 1 2.7 1 .19 1 .18 1 8.1 1 1 1 t 


1 — -1 1 

7.41 1 7.03 1 19 1 

1 1 1 


' 23 __[ 2.7 [ 1.9 1 .13 [ .14 1 7.3 1 1 1 1 


1 ---1 1 

7.45 1 7.14 1 19 • 




1 — 1 1 

7.94 ! 7.13 ! 21 ! 


|-J5__! 39._9_l _3._8__j___.18_ 1 .20 [ 15.9 [ 1 ! ' 


1 — 1 1 

8.25 ! 7.34 I 22 \ 




1 1 ( 

8.25 1 7.41 ! 22 j 


1 27 j 17,8 1 4.2 j .20 j .22 | 11.4 | 1 1 1 | 


1 — -1 1 

8.28 I 7.45 1 22 1 




1 1 1 

8.25 1 7.38 1 22 I 


' 29 ' 20.2 I 4.1 1 .14 j .15 j 11.5 | [ | I 1 


1 .| 1 

8.20 1 7.47 ! 22 [ 




" 1 — 1 1 

8,16 1 7.43 j 22 1 


1 31 1 14.0 1 3.0 1 .16 1 .16 t 9.8 1 I 1 j | 


.. 1 1 1 

8,09 1 7.43 1 22 1 
II 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE September 1985 
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MOE WPOS PROTOCOL 



1 , COAfiULANt 1 C6A6. FtLtER 1 HtTAL MS. 1 „ I TEMP. 

j o^Tj TURBIDITY (FTU) ^uw I AID AID 1 Al (mg/U P" ! fOCl 


1 Raw 1 Set. 1 rnter 1 Treat. mq/l 1 mq/i 


mq/L t Raw Ireat. Kaw 1 ireat. i Kaw i 


1 1 20.5 1 9.2 I .16 1 .17 11.0 | 


1 8.10 1 7.38 1 22 1 


1 2 15.7 1 3.2 1 .16 1 .18 1 11.7 | 


1 .03 7.98 1 7.27 | 22 | 


1 3 14.0 t 2.8 1 .15 1 .16 1 10.8 j 


1 8.02 1 7.33 1 22 j 


1 4 16.5 1 3.3 1 .15 1 .16 1 11.4 j 


1 7.84 1 7.26 1 22 


1 5 10.8 1 2.5 1 .16 1 .15 1 10.8 I 


1 7.55 1 7.18 1 21 1 


1 6 23.3 1 3.7 1 .15 1 .16 1 14.1 1 


1 7.68 1 7.22 1 22 1 


1 7 12.6 1 3.0 1 .13 1 .15 I 12.2 1 


1 7.52 1 7.13 1 22 1 


1 8 12.7 1 3.3 1 ,13 1 .14 I 10.3 1 


1 7.60 1 7.23 1 22 1 


1 9 14.3 1 4.0 1 .12 1 .13 1 9.6 1 


1 .02 1 7.76 1 7.25 1 21 I 


1 10 10.3 1 3.3 1 .12 1 .13 1 9.3 I 


1 1 7.72 1 7.18 1 21 1 




1 1 7.73 1 7.19 1 21 1 


1 12 1 11.5 1 4.0 1 .17 1 .19 1 9.3 I 


1 1 7.88 1 7.35 1 21 




til 7.84 1 7.29 1 21 1 


1 14 1 9.1 1 3.1 1 .18 1 .17 1 9.0 1 


1 1 t 1 7.96 1 7.35 1 20 1 





TABLE 2.1 (cont'd! 



SEPIEMBtlR 1985 
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TURBroiTV tnu\ ' COAGULANT COAG. | flLTEft 1 MEtAL RES. 1 ^ TEMP. 
, DATE TURBIDITY (FTU) ^ ^.^^ m \ AID 1 Al (mq/L) 1 P" (oC) 


1 Raw 1 Set. I Filter | Treat. I wq/L mq/L 1 «a/L 1 Raw i Treat. 1 Raw 1 Treat. Haw I 


1 16 11.2 1 3.3 1 .16 1 .16 1 9.3 | | .02 | | 7.98 | 7.41 20 | 

iLJL-|..Il!J.„!-.°.„].jAI...|LjAI-..I---.-11.-. I 1 ! LJ:1!.Lz-^^ 20 | 

|--f?..|.3.'llJ.„VA„|LAll..J.j3.^... ! ....^/. 1 1 1 ' ^-^1 ' 7-38 20 1 

j 19 1 12.7 1 3.8 1 .18 1 .18 j 9.6 1 ( | | | 7 79 | ^ j-^ ^0 1 

|-J?.J.Ali<^.J..id.J„-AL..j_.-.lL..t.....l:!...| 1 1 1 . ! .ZiZ2 ! .?-25. ' _2p___| 

l^.!L.l^.l°£.|...H..]..l^....L■.l6...J„„I:l„.! 1 ! 1 Lzj?.Lz.-2z..L.2o.. ! 

Lj?-J..l^-LL-i:LJ./Al..J./.l---.|....ll-i„-|.- 1 1 1 1 ^-^^ 1 ^-39 ' 21 1 

'23 j 31.8 I 3.7 1 .15 j .16 1 16.4 1 I 1 ' ' 8.32 ' 7.37 ' 21 ' 

j.J?-.|..?-d.|...™..|..lll,._!..:i^„.j l;tl^„.| 1 L. 1 1 8.28 1 7.47 1 21 | 

L-27. ! 109£ 1 7._3_ 1 ._14_ _l a4_ _l _2^ j j | j 8.18 | 7.41 | 20 | 

L.^?-.i_™i!.|.--™"i- •"— 1-™— 1.— l'*:'*— 1 1 1— - - 1 1 ^-^^ 1 ''■^^ 1 20 ] 

t 31 1 1 1 1 1 1 1 II II II 



TABLE 2.1: PARTICULATE REMOVAL PROFILE OCTOBER 1985 
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HOE WPOS PROTOCOL 



1 TriDPiniTv /rTii\ COAGULANT I COAG. FILTER METAL RES. „ I TEMP. 
1 DATE TURBIDITY (FTU) ^^^ , ^jp ^,o ^^ (^^^l) P" i ffltl 


1 Raw 1 Set. 1 Filter 1 Treat. ng/L 1 mg/L ng/L Raw Treat. Raw 1 Treat. (taw | 


1 1 37.0 1 5.8 1 .14 1 .16 14.7 | 8.14 | 7.40 20 | 
1 2 29.7 1 5.8 t .17 1 .17 1 12.6 1 8.26 1 7.46 1 19 1 
1 3 23.5 1 5.8 1 .14 1 .15 ( 11.7 1 8.17 1 7.38 1 19 1 
1 4 22.5 1 4.2 1 .15 1 .16 | 12.2 1 8.14 1 7.32 1 18 1 
1 5 1 210.8 1 4.9 1 .19 1 .18 1 32.3 1 8.21 1 7.38 1 18 1 
1 6 1 144.0 1 6.9 1 .14 1 .14 | 22.7 1 .05 .04 8.19 t 7.38 j 18 i 
1 7 1 63.2 1 6.3 1 .14 1 .14 | 18.8 1 8.17 | 7.38 | 18 1 
1 8 1 104.0 1 6.4 1 .14 1 .15 | 26.0 | | I 8.07 | 7.24 | 18 | 
1 9 1 111.7 1 5.4 1 .14 1 .14 t 29.3 1 1 1 8.15 1 7.40 1 17 1 
1 10 1 58.8 1 4.4 1 .12 1 .13 1 23.4 I 1 1 8.17 1 7.33 1 17 1 
1 11 1 29.8 1 4.1 1 .12 1 .11 1 13.0 1 1 1 8.07 1 7.30 1 16 1 
1 1? I 19.2 1 3.5 1 .13 1 .13 1 10.2 1 1 1 8.10 | 7.44 1 17 1 
1 13 1 103.7 1 5.4 1 .14 1 .16 1 25.1 1 | | 7.98 1 7.42 | 17 t 
1 14 1 43.3 1 4.1 1 .13 1 .15 [ 15.5 | | | .02 | .03 8.00 | 7.43 | 17 | 
j 15"( 24.2 I 4.0 1 .16 1 .14 ( 12.7 | 1 1 1 1 8.10 | 7.48 \ 17 | 

11!!!! ! 1 1 1 i 1 1 1 



TABLE 2.1 (cont'd.) 



OCTCBER 1985 
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n.tr TURBIDITr fFTU) COAGULANT I C0A6. FILTER 1 MttAL RES. 1 „ THIP. 
OATE lURBlDITY (FTU AUfI | AID AID | Al (mq/L) | P" (oC) 


,— ^**!- 5et. Filter 1 Treat. nq/L 1 mq/L mq/L 1 Raw 1 Treat. 1 Raw I Treat. Raw J 


\..\t. J!:LIJ:L. .:}L.].:}L. '^-^ ' III 8.20 1 7.35 17 1 

\..IL. J^:.l.\.J:L, .:}1...1:}1 R'.\....\ ! ' ' \"b.i2\"7aT' "'u"\ 

i.J?..i..l!;!j..A:l.J-jil...|.jAt„J.J.!-i....[ ...1.'","^' ' i'Tirl'Tie" T7""'' 

|..3.l.|.A^i-|.JAL.|./A™.j„ilL-.|.Jl-.l....| 1 ! ! ' 8.20 1 7.44 ' "n'l 

|-.5?..|.il:°.j.J/I..|.jAL.H^---t-.-|--™L...|.... 1 .| 1 |_J:i?.|.J,'5L|!"i7'j 

lJL.\Jlll.\.J,±J^.J}l.J^.J}}..J^,Jl■,L.._\ | |..:9L.|..:9L..|,.?:ll|..Z^f3.1 15 1 

j__22_ j 76-0 [ 5.1 1 .12 1 .13 1 19.4 1 1 1 1 1 9.15 I 7.43 | ^5 | 

(..2?..|J.i:L|../ji..[„dl...j„:l£..J.J.5_:3.^^^ | | | \_j^2j j 7.47 j le 1 

i.-?l.|-_l!:!.|...l-.I..|..-.lL.-j..ilL.-|...lI:!....] | .J 1 |.J:9!.I ^-^o | 15 | 

|.-2?_.|-.^:^.]_..li^..|..ilL..|..i]:L_-|._.lli!-...| 1 {L j i.J^os ' 7.44 1 16 1 

|.Jl.|.iIiI.|._AiL.j.ji2._.j__a3. _|_._13^!_...| |. 1 1 |-§.92.|,.L-i?..|..i5_..l 

I 31 1 24.5 j 5.2 I .13 I .13 | 12.4 1 1 I 1 1 8.09 1 7.37 1 15 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE novewber 1985 
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HOE WPOS PROTOCOL 



j OATE 1 TURBIDITY (FTU) 


COAGULANT C0A6. 
ALUM AID 


FILTER 1 METAL RES. 1 „ 1 TEHP. 
AID 1 AT (mq/L) 1 P" ! fOtl 


1 1 Raw Set. 


Filter Treat. 


«ig/L »q/L 


ng/L i Raw 1 treat. 1 Raw Treat. 1 Raw | 


1 1 1 31.3 5.7 


.17 .16 


13.0 


1 1 J 8.05 7.55 1 14 1 


1 2 1 56.4 6.0 


.15 .15 


14.9 


1 1 1 8.15 7.55 1 14 1 


1 3 1 78.7 1 5.0 


.13 .12 


19.4 


1 1 1 8.17 7.60 1 15 1 


1 4 1 144.4 1 6.6 


.12 .12 


27.8 


1 .06 1 .03 t 8.10 7.54 1 14 1 


1 5 1 101.0 1 6.4 


.11 .12 


24.3 


1 1 1 8.03 7.56 1 14 1 


1 6 1 53.3 1 6.6 


.12 .14 


19.2 


1 1 1 8.15 7.50 1 14 1 


1 7 1 101.5 1 8.5 


.11 .13 


23.8 


1 1 1 8.00 7.55 1 14 1 


1 B 1 110.5 1 7.5 


.11 .12 


23.1 1 


1 f 1 8.18 7.47 1 14 1 


1 9 1 79.3 1 6.3 


.14 1 .14 
........[ 


17.2 1 


1 1 1 8.11 7.43 1 13 1 


1 10 1 120.8 1 7.8 


.13 1 .13 


21.3 [ 


1 1 1 8.10 7.41 1 14 1 


1 n 1 77.0 1 7.5 


.14 1 .15 


19.4 1 


1 .04 1 .04 1 8.12 7.69 1 14 1 


1 12 1 152.0 1 10.9 


.10 1 .13 

1 1 


28.0 1 


1 1 1 7.78 7.02 1 13 1 


1 13 I 68.5 1 9.4 1 


.10 1 .12 


23.0 1 1 


1 i 1 8.37 7.28 1 13 | 
t 1 1 1 1 1 


1 14 I 52.8 1 9.0 1 


.14 1 .14 1 


18.8 1 1 1 1 1 8.25 1 7.46 j 13 | 
._ j. j_. j 1 |„-. j 


1 15 1 34.5 1 7.3 1 
III! 


.14 1 .14 1 


15.3 I till 8.12 I 7.41 1 13 j 
t ! 



TABLE 2.1 (cont'd) 
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„,„ TURBIDITY (nU) COAGULANT COAG. | FILTER 1 MEtAL RES. I „ TEPIP. 
1 DATE lUKBiUIIT (FTU) ;^LIM AID | AID 1 Al (mq/L) 1 P" (oc) 


1 .Raw Set. niter I Treat. »g/L mg/L I mg/L 1 ftaw ! Treat. 1 ftaw Treat. Raw 1 


1 16 65.3 1 8.6 .12 | .12 18.0 1 1 | | 8.24 7.47 12 j 

]--!-- }?l\^,Jl.JjhJi,:}}..J^..-}l...\...ll-l I ! ' ' ^-15 7.5o" "u"\ 

\.-l^J[Jl-P.J\.J.\lJl..\\\.J\..-}}....\.J^.-l I ! -03 1 .01 1 8.21 i 7.49 11 1 

L--?..|.llt-.lJ...^.-.°.J..-.^0 1 -"^ 1 24.8 1 1 1 I 1 8 14 I 7 49 13 | 
I 20 j 128.0 1 8.1 1 .08 1 .09 1 25.3 1 1 1 1 1 8.12 ' 7.42 13 * 

i.-5i..i^ll^.L|.--™..LLll.. J -jil.._Li° •.!.„.] 1 ' ' ' ^-^^ ' ^'^2 11 1 

j,J!.-)il^.L|^.I:L.|./.ll..J..lll„_|„.!l■.2„...j | ! j ! 8.30 | 7.65 i 12 1 

|^.il.|^llllL[.A°lL.|..ll^.-..j..l^.L..L.lL!..„|.. 1. 1 1 ' 8.24 1 7.62 1 11 1 

J-.25..|_.^.Il1.|...IiL.J..L°.L..|__-.1° |._.lIlZ._..! j L:9L-L.j91..|.Jj22 1 7.52 | 12 ' 

\..?L.\.lll^ 1 ^^'^ j '^^ 1 -^^ 1 ^^-^ ' ' ' ' ' 8.18 1 7.50 1 10 1 
1 29 j 162.5 1 11.6 1 .10 1 .11 1 26.2 1 1 1 1 1 8.19 1 7.62 1 9 1 

r^'Y 1 "i Y 1 ! 1 1 1 1 i" i i 



TABLE 2.1: PARTICULATE REMOVAL PROFILE dex3?iber 1985 
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MOE HPOS PROTOCOL 



1 [ TiiDBtniTv /rTii\ COAGULANT | COAG. FILTER METAL RES. ^„ 1 TEMP. 
1 DATE 1 TURBIDITY (FTU) ^^^^j^^ , ^[^ AID A) (mq/L P" ! fflt\ 


1 1 Raw 1 Set. I Filter Treat. mg/L 1 mg/L mg/L Raw Treat. Raw | Treat. 1 Raw | 


I 1 1 50.0 ) 8.6 1 .10 .15 17.5 j 8.19 | 7.59 | 9 | 

1 2 1 219.2 1 9.8 1 .10 .11 34.3 1 .04 .02 8.16 1 7.70 1 10 1 

1 3 1 199.2 1 9.4 1 .13 .11 30.9 1 8.02 1 7.54 1 9 1 

1 4 1 80.2 1 10.0 1 ,17 .18 21.5 1 8.21 1 7.70 1 9 1 

1 5 1 67.2 1 9.8 1 .11 .11 18.7 t 8.19 1 7.58 1 10 1 

1 6 1 86.7 1 9.6 1 .12 .14 23.8 1 8.27 1 7.54 1 9 1 

1 7 1 72.2 1 12.0 1 .15 .15 18.5 1 1 8.07 1 7.70 1 9 ! 

1 B I 101.7 1 8.7 1 .12 1 .15 22.2 1 1 8.23 1 7.59 1 7 t 

1 9 1 48.3 1 7.4 1 .10 t .10 1 16.2 1 1 .03 8.25 1 7.54 1 7 1 

1 10 1 32.3 1 8.3 1 .11 1 .11 1 11.9 1 1 8.24 1 7.61 1 8 1 

1 11 1 63.7 1 9.6 1 .13 1 .13 1 18.3 1 1 t 8.30 1 7.66 1 8 1 

1 12 1 41.2 1 10.0 1 .13 1 .13 1 15.5 1 1 1 8.11 1 7.62 1 9 t 

1 13 1 39.8 1 8.8 1 .09 1 .10 1 17.0 III 1 8,08 t 7.52 1 7 1 

1 14 1 33.7 1 7.1 1 .10 1 .11 1 15.7 III 1 8.08 1 7.54 1 7 } 

1 15 1 128.5 1 7.4 1 .13 1 .14 1 26.7 1 till 8.10 1 7.50 1 7 \ 
1 1 i 1 i ! j 1 1 ! 1 t 1 



TABLE 2.1 (cont'd) 



DECEMBER 1985 
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DATE TURBIDITY (FTUJ COAGULANT COAG. FILTER MEtAL RES. TEflP. 


1 Ra- Set. niter 1 Treat. 1 mq/L «h,/L rng?!^ Raw 1 T?eat. Raw I Treat. Raw 1 


L!?-. .ll^.'.l. .^'^ •" ' •" ' ^^-^ ' •'^^ 1 8.16 1 7.39 5 1 

\.MJi}l°:L J:?. •.ll...]..-Al...!...2.^.1 ! ' ' 8a2"r'7'5o e"'! 

j..!?.,]..?.-.!. ..i-.i... ..•.ii...]..-.ii...|...2i.ii_...|. 1 ..J.....' Y"""" "j^isYY^s s'"! 

i-f!..|..!°-.!.|..l-.^. •.ll._.|..:ll...l...!^.'^.....! ..!... ' ' "8'22'i"7"6"4 7"i 

|-!?..|..!!'.l.|.l°-.! '}1...\..-}.1\..}1-.1..\ ! ' 1 8.19 1 7.58 4 1 

|..!i..l^_l°-,LLlll_..Ll°L-.L.:^° 1 ^^-^ 1 1 ' ' ^-12 1 7.56 5 ' 

i..!!..|..!l:L]..!il.„|..Lll...]..ilL_.|..,2i-7_^_] | | ] ^zlL\..h^tJ\...L..\ 

j-J?„|.ll^_L|..^.L..j-.lP_.._|..ll2...|...2!•.2__| 1 |„:01..|..-91 8-33.|.._7..63. ! .__5_. ' 

|.-25_J,_58._5_|__8._3 __[__.09 __[__._10__ ' _y^ ] | j j 8.24 ! 7.62 ' 4 ' 

j.-27..|LilH-|..^.L..j..llO...|..lP....|..i^,7___|___ I.......J 1 |..8.P_6_]__7,4J__|__ _3__| 

Lf'l.Ll^'.'l.L™...!..:!^ J..1^L L ,11:- .- 1 1 I 1 1 8.10 ] 7.52 1 4 1 
j 31 1 22.7 1 6.3 1 .12 | .13 1 10.7 1 1 | | 1 8.13 1 7.67 1 5 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE JANUARy 1984- 
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HOE WPOS PROTOCOL 



1 1 T.i^iniTv /rT,i> 1 COAGULANT 1 COAG. 1 FILTER 1 METAL RES. 1 „ 1 TEMP. 
1 DATE 1 TURBIDITY (FTU) , pjjj^ [ ^,p , ^^jq | a1 (mq/L) 1 P" ! fOt\ 


1 1 Raw Set. 


Filter 1 Treat. nq/L { mq/L 1 mg/L 1 Raw j Treat. Raw 1 Treat. 1 Raw | 


1 1 1 11.5 4.4 


.12 1 .12 10.1 1 III 8.11 1 7.39 1 3 1 


1 2 1 14.7 1 5.4 


.11 1 .11 10.8 1 1 1 .06 1 .02 8.15 1 7.48 j 3 | 


1 3 1 15.3 1 5.7 


.11 1 .11 12.7 1 III 8.10 1 7.45 1 3 j 


I 4 1 13.5 1 5.3 


.10 1 .10 11.9 1 III 8.02 1 7.44 1 3 1 


1 5 1 15.3 1 7.0 


.13 1 .13 10.2 1 III 8.04 1 7.51 | 5 | 


[ 6 1 13.0 I 7.4 


.16 1 .15 9.6 1 1 II 8.11 1 7.54 | 5 | 


1 7 1 11.0 1 5.5 


.12 1 .11 1 11.0 1 III 8.13 1 7.55 1 4 | 


1 8 1 10.7 1 5.0 


.12 I .11 1 10.5 1 III 8.08 1 7.50 1 4 1 


1 9 1 11.8 1 5.3 


.15 1 .15 1 10.8 1 1 1 .05 1 .02 8.12 1 7.58 1 4 1 


1 10 1 11.3 1 6.0 


.14 1 .15 1 11.5 1 III 8.05 1 7.49 [ 4 1 


1 H 1 9.7 t 5.7 


.10 1 .10 1 10.0 1 III 8.04 1 7.43 j 3 I 


1 12 1 8.2 1 5.5 


.11 1 .U 1 10.7 1 111 8.10 I 7.42 1 4 I 


t 13 \ 10.9 1 5.2 1 


.11 1 .12 1 10.7 1 III 8.01 1 7.39 t 3 1 


1 14 1 7.8 1 4.5 1 


.11 1 .11 1 8.6 1 1 1 1 1 8.06 1 7.41 1 3 1 


1 15 1 6.0 I 4.0 1 


_.._. ^.-^- 1 g 2 1 I II 1 7.98 1 7.40 1 3 1 



TABLE 2.1 (cont'd) 



JANUARY 1984 
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1 1 Raw Set. I Mlt#r 1 Jrm»t m/I I —/I — 1 — ZTTT 1 ft- 1 ^^^' I 1 — k .-- -. 


TEMP. 
(OC) 


1 16 1 3-2 4.9 
1 t - 


i — . -af- — ■"^/i- I mvi/t r naw i treai. i KAw | Ireat. 

1 -^2 1 .12 1 9.0 ] 1 ] .03 1 .04 1 8.07 | 7.48 


Raw ( 
4 1 


1 17 1 6.8 5.1 
1 1 


'..•.il,..|..:il...|...!:^ 1 i i i i 8.09 1 ^'ss" 


1 3 1 


1 18 1 7.3 5.2 
1 1 1 


L.'A!... !._:!:!.. ! ^-^ ! 1 1 1 1 s.is 1 7'5o" 


1 3' 1 


j 19 1 7.4 t 5.1 


-*il-..|..llL_.|. ^-^1 1 1 1 1 8.06 1 7.58*" 


3 1 


1 20 1 5.6 1 4.7 
1 1 --I 1 


..'}.l...\. -^2 ! ^-^ ! [Ill 8.10 rV'si" 


3 1 


j 21 1 4.9 [ 4.2 


.10 j .10 [ 7.4 1 1 II 1 8.04 1 7.'5'2" 


3 1 


' 22 [ 4.8 1 3.9 i 


.10 1 .10 1 7.5 1 1 1 j 1 8.08 1 7.44 


3 1 


j-.i^l.Lj:L_j ^'^ 1 


' "" 1 1 -—I- 1 1 


3 1 






3 [ 


!-_25__! 5.3_ j 3.9 j 


..llL..!..:H...| ^-5 ] III! 8-03! 7.54 ! 


2 1 




"' 1 1- 1 1 


3 1 


j_.l2..|-.fiL-[..J;9_.| 


..llL..\..il^\,_7A_ III 8.08 1 7.56 [ 


3 j 




}"" 1 1 1 1— 1 


3 1 


1 29 1 5.0 1 4.0 1 


•14 I -i^ ! ^-5 ! ! ! ' 1 8.00 1 7.51 1 


3 1 


1 30 [ 3.9 1 3.7 1 


[ 1 1 ---1 1 1 


3 1 


1 31 1 4.0 1 3.7 1 
1 1 1 1 


.10 \ .10 \ 7. A \ 1 1 V"8".o7|""7755"t 


3 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE February 1984 
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HOE WPOS PROTOCOL 



» T».»o.n,Tv /cT.n 1 WAfiULANt I C0A6. 
1 DATE TURBIDITY (FTU) | mum | AID 


ftLTER METAL ftCS. 1 „ 1 TEMP. 
AID Al (inq/L) 1 P" ! fOtt 


1 Raw 1 Sel. 


Filter 1 Treat. 1 m/l 1 m/l 


nq/L Raw 


Treat. 1 Raw 1 Treat. Raw 1 


11 ^-^1 ^-^ 


.12 1 .12 1 7.4 1 




8.10 7.56 3 1 


1 2 1 4.0 1 4.4 


.15 1 .15 1 7.5 1 




1 8.15 1 7.60 4 1 


1 3 1 3.9 1 3.9 


.16 1 .16 1 7.4 1 


f 


1 8.00 1 7.58 4 1 


1 4 1 3.9 1 3.8 


,15 1 .13 1 7.4 1 




1 7.89 1 7.42 4 1 


1 5 1 4.4 1 3.8 


.17 1 .17 1 7.2 1 




1 8.04 1 7.30 5 1 


1 6 1 4.3 1 4.2 


.13 1 .14 1 7.3 1 


1 .02 


.05 1 7.90 1 7.35 4 ( 


1 7 1 3.5 1 3.9 


.13 1 .13 1 7.4 1 




1 8.02 1 7.37 5 1 


1 8 1 4.2 1 4.2 


.13 1 .13 1 7.5 1 


:1 


1 8.14 1 7.32 4 1 


1 9 1 3.8 1 3.7 


.12 \ .13 1 7.4 ] 


_ 1 


1 8.08 1 7.28 4 1 


1 10 1 4.3 1 3.8 


.13 j .13 1 7.5 1 


[ 


1 8.07 1 7.34 3 1 


1 11 1 3.7 1 3.9 


.13 1 .13 j 7.0 j 


1 
t~ 


1 7.98 1 7.32 3 I 


1 li 1 4.4 1 3.9 


.16 1 .17 1 7.4 j 


1 


1 7.95 1 7.34 4 I 


1 13 1 4.3 1 3.8 


.15 1 .15 1 7.4 1 


1 .01 


1 .02 1 8.16 1 7.21 4 1 


I 14 1 4.4 1 3.8 


.15 1 .16 1 7.4 1 


1 


1 8.07 1 7.30 5 1 
1 1 1 1 1 


1 15 1 5.1 1 4.3 


.15 1 .14 1 7.7 1 


1 


1 7.77 ) 7.10 1 5 1 
1 t 1 1 



TABLE 2.1 (cont'd.) 



FEBRUARy 1984 



Page 2 of 2 



TURfi.n.TY ,„„. 1 COAGULANT I COAG. I FILTER 1 METAL RES. 1 „ | TEMP. 
1 DATE TURBIDITY (FTU) | mum | aID 1 AID 1 Al (mq/l) | P" | (oc) 


1 Raw Set. 1 Finer Treat. 1 «q/L | mq/i 1 mq/L 1 liaw | Treat. 1 Raw Treat. ! Raw 1 


1 16 5.5 4.6 1 .14 ,14 | 7.6 | ( | j j 7.98 7.21 | 5 | 
1 17 1 23.0 10.1 ( .23 .23 1 15.8 1 1 1 1 1 8.03 7.32 I 5 1 
1 _18_ 1 39.7 1 11.4 1 .23 1 .23 1 20.9 1 1 1 1 1 8.02 7.31 1 5 1 
j_19 j 17.7 1 5.6 1 .14 1 .14 1 16.2 1 1 1 1 1 8.06 7.30 1 5 1 
1 20 1 10.2 I 4.9 I .18 1 .18 1 13.1 1 1 1 1 1 8.05 7.32 1 4 1 
1 21 I 11.3 1 fi.l j .12 1 ,12 1 11.4 1 lilt g_02 7.34 ' 4 ' 
j 22 j 16.3 I 7.7 I .18 j .18 j 11.8 j I 1 1 1 8.13 7.34 ' 4 ' 

J..25.. !_ 11-3. ! ..6.6. 1_.2_l_l__.2_2___j__l_5_.6_ j j | • j 8.18 | 7.32 | 4 | 

1 2J j l''-^ j 6.1 [ .11 1 .11 1 17.8 1 lilt 8.21 1 7.33 1 4 1 
t 29 • 65.3 1 12.0 1 ,27 1 .27 1 28.7 1 1 1 1 1 8.04 1 7.34 ' 3 ' 

1 " 1 I 1 ! I I 1 ! 1 1 1 1 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE makh 1984 
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HOE WPOS PROTOCOL 



' UlRRiniTV /FTm COAGULANT 1 tOkt. ftLTER METAL hfi. _ I TEMP. 
1 OAT£ TURBIDITY (FTU) ^^j^ , ^ID AID A1 (ing/L) P" ! fOt\ 


1 ftaw 1 iei. \ Filter I Treat. ng/L 1 ng/L mg/L Raw | Treat. Raw I Treat. 1 Raw | 


1 1 j 24.7 1 6.8 1 .17 1 .16 21.0 | | 8.20 | 7.35 | 4 | 

1 2 1 22.5 1 6.9 1 .35 1 .30 21.3 1 1 8.24 1 7.41 1 5 1 

1 3 1 12.2 1 4.7 1 .27 1 .31 18.2 1 1 8.21 1 7.32 1 3 1 

1 4 1 15.1 1 6.3 1 .16 1 .20 13.0 1 1 7.95 1 7.20 1 4 1 

1 5 1 11.4 1 6.5 1 .15 1 .15 12.9 1 1 8.17 1 7.28 1 3 1 

1 6 1 7.8 [ 5.3 1 .23 1 .19 11.9 1 1 8.24 1 7.36 1 3 1 

1 7 1 11.7 1 5.0 1 .17 1 .15 1 15.0 1 1 1 8.40 1 7.35 1 4 ! 

1 e 1 11.4 1 5.4 I .12 1 .12 1 15.8 1 1 1 8.14 1 7.10 1 5 1 

1 9 1 13.3 1 5.4 1 .11 1 .11 1 15.6 1 1 1 8.25 1 7.20 1 5 1 

1 10 1 9.3 1 4.7 1 .11 1 .11 1 15.0 1 1 1 8.35 t 7.30 1 4 1 

1 11 1 6.3 1 3.6 1 .11 1 .11 1 12.6 II II 8.32 1 7.33 1 4 1 

1 12 1 7.5 1 5.5 1 .14 1 .14 1 11.4 1 1 1 .01 1 8.24 1 7.09 1 4 1 

1 13 1 8.7 1 6.3 1 .19 1 .19 1 11.0 1 1 1 1 1 8.35 1 7.63 1 4 1 

1 14 1 9.0 1 4.2 1 .17 1 .17 1 14.9 | 1 1 1 I 8.46 1 7.65 1 4 1 

1 IS 1 5.8 1 3.6 1 .14 1 .14 I 14.6 | till 8.43 | 7.42 1 4 I 
1 1 1 1 1 1 i ! 1 t t 1 1 ! 



TABLE 2.1 (cont'd.) march 1984 
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1 DATE 1 TURBIDITY (FTU) | COAGUlahi j COAG. j MltfH 1 HETAL RES. I ^„ TEFIP." 

"*"^ \~r r-r ^ ' 1 AlJiM 1 AID 1 AID 1 A1 (mq/L) I P" (oc) 

Raw Set. Filter TrMt ■»/ ■»;! — 1 — ^i:rn 1 — Bzr. — i*Tf^:i — — k 1— • : — >— — —t 


1 ^— = — 1 ' '"-^ — ""'•• ra/*- "^/L 1 "iq/L 1 Kaw 1 ireat. [ Raw I Treat. Raw I 

1 i« 1 ^-S 1 3.7 .13 1 .13 1 10.9 1 j j 1 j 8.39 1 7.41 4 ! 

^.L^-,'.,AlI.|..AlI..|..:3A..,L..-AI._].„A°A.. ! '/ ' i""'"'T'8"3"4"l"7"4'7' V"\ 

^.3?-.|.A1lL|'..AlI.J„:3A._L.-3A..|...AIA 1 ' ' ' i"8"3ri"7"3'6 V"\ 

i..™.i-.A-A.|..A-A.-|„.AA„L.Al.-L.AAA ! | i .01 i .02 1 8.31 1 7.39 1 4 1 
i-J?.-|.Al'A.|..A-A._|...Al_.|.. •^'' 1 ^^-^ 1 1 1 1 1 8.34 1 7.47 1 4 1 

j.J}„|.A2i8.,^.AA-.|L.jAL.|„.AA..|...AlA..J.... ]._ ] ' ' 8.32 1 7.36 1 4 1 

l^Jf-.(.Atl°.|^Ai•A.J_.A^A.J.--A?...L..AlA.„L 1 ( ' ' 8.24 1 7.34 1 3 1 

|...2A.|._?.^.-.0.|.AA-.l..j '?jL..\...dl.A..^l^^-^ 1 1 1 1 1 8.17 1 7.29 t 3 1 

]..25_-[_. A-A.! _AA._! .'A^ j -^^ j ^^-^ j 1 1 1 1 8.33 1 7.37 1 4 1 

i__27.-i.A!A.|..A*A..L.A?-.|...AL.|-.A!:°--.| L ! ' ' ^-^^ ' ^-^^ ' 4 1 

L.^^._i..l!i°.|..A:!. j -^^ 1 '^^ 1 ^^-^ 1 1 1 1 1 8.04 1 7.30 1 5 1 

j 31 j 30.8 1 8.7 1 .28 1 .29 1 21.3 1 j | » | 8.12 [ 7.48 I'e "| 



TABLE 2.1: PARTICULATE REMOVAL PROFtLE April 1984 
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1 o^jf TURBIDITY (FTU) 


MAdULANT C0A6. flLTER 1 METAL fttS. 1 _ 1 TEMP. 
ALUM AID AID 1 Al (mq/L) 1 P" fOti 


1 Raw 1 Set. 


nUer 1 Treat. 


inq/L ng/L ng/L 1 Raw 1 Treat. 1 Raw 1 Treat. Raw [ 


j 1 32.3 1 9.4 


.14 1 .17 


20.8 1 1 1 8.20 1 7.29 7 | 


1 2 28.31 8.1 


.17 1 .17 


20.3 1 .01 1 .02 1 8.12 1 7.33 7 1 


1 3 24.51 7.6 


.16 \ .15 


20.6 1 1 1 1 8.06 1 7.33 6 ( 


1 4 68.71 10.0 


.13 1 .13 


26.6 1 1 1 1 8.22 1 7.12 6 | 


1 5 122.0 1 11.7 


.16 1 .15 


28.7 lilt 8.21 1 7.06 6 | 


1 6 53.31 9.2 


.17 1 .17 


24.8 1 1 1 1 8.04 1 7.19 6 1 


i 7 1 29.21 7.3 


.14 1 .13 


20.6 1 1 1 1 8.15 1 7.17 6 1 


1 8 1 27.21 7.4 


.13 1 .13 


21.2 1 I 1 1 7.95 1 7.21 6 1 


1 9 1 41.71 6.5 


.16 1 .15 


18.4 1 1 1 1 7.76 1 6.94 6 1 


1 10 1 57.71 9.5 


.18 1 .15 


24.3 1 1 t 1 8.04 1 7.20 7 1 


1 11 1 92.01 9.1 


.16 1 .16 


27.3 1 1 1 1 8.12 1 7.21 7 | 


1 12 1 29.81 6.4 


.11 1 .11 


19.9 1 1 1 1 7.82 1 7.33 7 | 


1 13 1 30.81 5.2 


.11 1 .11 


22 2 1 II 1 8.26 1 7.35 7 | 


1 14 1 25. 7| 6.2 


.10 1 .10 


20.4 1 1 1 1 8-12 1 7.33 7 | 


1 15 1 15. 0| 4.3 


.10 1 .10 

i 


17.9 1 1 1 1 8.18 1 7.27 1 7 | 
1 II 1 1 II 



TABLE 2.1 (cont'd.) april 1984 
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I nirr 1 TURBIDITY (FTU) tUAGULANT j COAG. I FILTER 1 METAL RES. „ TEMP. 
1 DATE 1 lUKOiUMT [tw ^^, 1 ^jp 1 ^jp 1 ^^ ^^^^^^ pH ^^^j 


IRa- Set. 1 Filter Treat. iiq/L 1 mq/L 1 mq/L 1 Raw 1 Treat. Raw 1 Treat. Raw T 


i 16 i 16.0 4.6 1 .11 .11 14.8 1 j j, [ 7.97 1 7.38 10 | 

l-L'-.I— !:?. ^'^ 1 -^^ ' -^^ "-2 ' III 8.06 i 7.26 s'l 
'18' 12^4 3.7 J .12 1 .12 14.8 1 III 8.031 7.26* 9 1 

j 19 j 10.0 1 3.8 1 .13 1 .12 12.6 1 III 8.09 1 7 35 1 9 1 
! I ! 1 1 1 1 1 1 1 — -- -t 1 

20 10.5 3.8 1 .13 1 .13 1 11.5 1 1 1 1 1 7.98 t 7.34 1 9 1 

\_n ' 11.0 [ 3.0 I .10 1 .12 1 13.9 1 1 1 1 1 7,95 1 7.33 | 9 1 
'_22_' 121.0 1 3.1 [ ,12 j .10 1 18.7 1 1 1 1 1 7.99 1 7.30 1 9 1 
'__2_3__' 88.5 1 7.3 I .14 j .12 1 23.6 1 1 1 1 1 8.12 1 7.41 1 8 1 

|.-25_ ! J2.-P,! Jj6__l .14 _ 1 _.13_ _' 19.0 I 11'' ''•^^' ^-06 ' 8 1 

j„2;__[_.27J_j___6_._8__j_a_7 __[ __._1_7__' __1^^^^^^ j j j j 8.03 | 7.22 | 8 ' 

|-_.??-.|...ll-lj...5.-.^.|„_4.?.._j._J-il .^.l-P....| ] 1 1 L._8.-.0.5|_.7._3q j 8 1 

l"""l 1 1 } 1 1 1 1 1 1 ! 



TABLE 2.1: PARTICULATE REMOVAL PROFILE 
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HOE WPOS PROTOCOL 



j o^jj TURBIDITY (FTU) 


COAGULAHT j COAG. FILTER 1 METAL RES. „ 1 TEMP. 
Mm 1 AID AID 1 Al (mq/LJ P" ! fOt^ 


1 Raw 1 Set. 


Filter Treat. 


■■q/L 1 mq/L mq/L 1 Raw | Trea . Raw j Treat. 1 Raw | 


1 1 251.0 1 8.3 


.14 .14 


40;5 1 1 .04 1 n 7.96 | 7.24 | 9 | 


1 2 73.3 1 6.1 


.11 .11 


23.2 1 t 1 7.97 1 7.U 1 10 I 


i 3 56.8 1 6.3 


.16 .15 


23.1 1 1 1 1 7.92 1 7.07 1 10 1 


1 A 1 30.5 1 6.4 


.16 .14 


15.7 1 111 8.00 1 7.16 1 10 1 


1 5 1 27.0 1 5.7 


.16 1 .15 


13.1 t III 7.99 1 7.22 1 10 1 


1 6 1 25.7 1 4.7 


.13 I .12 


17.0 1 III 8.01 1 7.22 1 10 1 


1 7 t 24.5 1 5.3 


.13 1 .14 


14.5 1 1 1 .01 1 .02 8.08 1 7.18 1 10 1 


1 8 1 21.8 1 4.9 


.15 1 .18 


12.8 1 1 1 I 8.02 1 7.30 1 11 1 


1 9 1 33.5 1 5.3 


.12 1 .13 


15.4 1 til 8.00 ( 7.26 1 10 1 


1 10 I 33.7 1 4.9 


.13 1 .13 


17.0 1 III 7.98 1 7.22 1 10 1 


1 11 1 50.7 t 6.4 


.14 1 .14 


19.8 1 III 7.98 1 7.28 1 11 1 


1 12 1 33.7 1 5.4 


.13 1 .13 


17.0 1 1 1 t 8.02 1 7.30 1 11 1 


1 13 1 23,3 1 5.1 


.13 1 .13 


14.6 1 1 i 1 7.96 1 7.28 1 10 t 


1 14 1 29.7 1 5.1 


.11 1 .12 


9.1 1 1 1 1 .01 8.06 1 7.28 1 10 1 


1 15 1 25.5 ( 4.9 


.12 1 .12 


14 9 1 t 1 t 8.01 1 7,28 t 10 | 
1 1 i 1 1 1 1 1 



TABLE 2.1 (cont'd.) 
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n*TF TURBIDITY (FTU) COAGULAHT COAG. | flLTEl? I HttAL HES. 1 „ TEHP. 


1 j Raw Set. niter l Treat. 1 mq/L 1 ikj/L 1 m/l 1 Haw I T7eat. 1 Row | Treat. Haw 1 


1 16 1 23.5 1 5.0 .13 1 .12 i 13.3 j III 8.06 I 7.33 10 ! 
1 1 1 1 1 1 1 1 -I- 1 |.. 1 1 

1 17 I 17.3 1 4.5 1 .12 1 .11 1 12.3 1 1 1 1 | 8.06 I 7.34 10 | 

i_.™ 1 ^'° 1 ^-^ I '-^^ 1 .13 1 12.7 1 1 1 1 1 7.94 1 7.32 10 | 
j_19_ ' 55.3 1 5.9 1 .15 I .17 1 21.7 1 tilt 7.95 1 7.37 10 1 
j__20 ' 37.2 I 4.1 I .16 I .16 1 17.7 1 t t t 1 7.95 t 7.32 10 1 

!..5i..j_.?!:^.|...ll'' 1 -^^ 1 -^^ ! ^^'^ 1 ' t t t 8.00 t 7.35 10 t 
j.-fL.|„?!:Z.l...ll!_.L:^?„.L-^2 j 15.2 1 1 It t 7.86 1 7.37 13 1 
{__23_ j 14.7 I 3,9 1 .13 I .13 1 11.8 1 till 8.08 1 7.40 t 11 1 

'25 j 13.7 j 3.1 1 .13 j .13 1 12.9 1 till 8.06 1 7.28 t 11 t 

27 1^-0 ' 3-^ ' -16 ' -16 ' 12.4 1 till 8.06 t 7.32 1 10 1 

'29 j 121.0 j 5.4 [ .13 I .13 [ 26.0 j till 8.08 1 7.32 t 12 t 

1 31 1 21.8 1 3.5 1 .12 1 .11 1 16.0 | 1 1 1 1 8.02 j 7.06 j 12 | 
1 1 1 1 1 1 t 1 t 1 1 t 1 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE 



JUNE 1934 
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1 1 TMn»,n,Tv /rr..^ WaSULANT I COAG. I MlTER 1 MEUL m. „ 1 TEMP. 
1 DATE 1 TURBIDITY (FTU) alum 1 AID 1 AID 1 AT (mq/L) P" ! im 


1 1 Raw Set. FlUer 1 Treat. mq/L 1 mq/L I mq/L 1 Raw Treat. Raw 1 Treat. I Raw | 


1 1 1 14.5 3.5 .12 1 .12 12.3 \ \ \ 8.05 | 7.24 | 11 | 
1 2 1 11.5 3.1 .12 1 .12 10.4 1 III 8.06 1 7.30 I 12 I 

i"T'i"i3"2 I's ."i'3""i .13 10.5 1 1 1 1 1:^1 \ 1:11 \..\l\ 

1 4 1 9.2 2.6 .15 1 .15 10.2 1 III 8.14 I 7.42 j 12 | 
1 5 1 9.8 2.6 .18 1 .10 10.6 1 1 1 1 .01 1 8.03 1 7.45 I 12 j 
1 6 1 22.1 2.8 .16 1 .16 12.4 1 ''11 ^"^^ 1 ^"'^^ 1 ^^ 1 

i„....^....-- --- ...... ^—„ 8.1 1 ''11 .!:^!-i-!:!l-i--!-.-i 

1 8 1 13.7 3.4 .19 1 .19 8.3 1 1 1 1 1 8.22 j 7.47^ ! 1:^._ ! 
1 9 I 23.5 1 5.0 .21 1 .21 10.0 1 ' ' | 1 ^'^^ \ '' '^^ !„---.. | 
1 10 1 19.7 1 4.7 .20 1 .20 10.2 1 1 | ! 1 ^■°- L-Il-.-l-i-— 1 

1 12 1 8.3 1 2.9 .15 1 .15 8.4 1 I j 1 ! .I'l^ !.!:!!_!. .^L.. | 

r'li'l "u.o'l' 3.6 .20 1 .19 8.1 1 ''11 ^'^^ 1 ^'^^ L,-i-.| 



TABLE 2.1 (cont'd.) 



JUNE 1934 
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ruTf TURBIDITY (FTU) COAGULANT COAG. | FILTER 1 METAL RES. I _ TEIIP. 


1 Kaw set. 1 Filter 1 Treat. inq/L mq/L | mq/L I Raw 1 T?eat. I Raw Treit. Raw — [ 


1 16 1 13.1 ] 3.3 1 .17 1 .17 8.3 | | | | g^^g 7.82 13 | 
|-.?L.|..35*^ 1 ^-^ 1 -^^ ' '^^ ^^-^ • ' ' ' 7.89 7.19 15 1 

^.!?..|L.?i-A|.„?.l,i'..:3i..|...-ii .ll-A-...|. ! „ ' ' ' '7-9V "7"4r'i"j6"i 

i..il.|...ll-.l|„.i-J..|..j_iA..|.-.-,ll }}.'}....,\ 1 ..! 1 \ 1-IL . '''^ '' i^""' 

|-.f?.J...?jAi,...l-iJ„jil„LjAt--L.Al-A...J... It'' ^-^^ ^-^^ ' 1^ ' 

L_5i_.|...ll"-lL-A'l 1 '^^ 1 -^^ 1 ^^•'' 1 1 1 1 1 8.02 1 7.27 1 17 1 
|.-5?.-|...l°.-A|....l-l 1 '^'' 1 --^^ 1 ^^-^ 1 1 1 1 1 8.06 1 7.34 t 17 1 
'23 [ 23.0 I 4.2 [ .16 1 .16 1 10.7 1 1 1 1 1 8.16 ' 7.42 1 19 1 

I-.25. ! .Al-AL.AlJ..jAl.J_--'.il„|..Al*.L...| !.. . ! ' ' ^-^^ ' 7.52 1 is 1 

i--27_J_.AIi^J..-AlL|„j.11..|.__A1..L-A1-,L-..| 1 1 ! I 8.20 1 7.44 1 19 j 

j 29 1 28.5 1 6.0 1 .18 1 .17 1 11.9 j I 1 » 1 7.82 1 7.38 1 14 1 
1 31 1 1 t 1 1 1 1 t 1 II II 



TABLE 2.1: PARTICULATE REMOVAL PROFILE July 1984 
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' ' TiiDBiniTv /rrin ' COAGULANT 1 COAG. 1 FILTER I METAL RES. 1 „ 1 TEMP. 
1 DATE TURBIDITY (FTU) , ^^j^j^ , ^[q | ^jp , ^, f^^^^) | P" ! fOtA 


1 Raw Set. 


Filter Treat. mg/L 1 mg/L mg/L 1 Raw Treat. 1 Raw Treat. Raw | 


I 1 30.0 6.5 


1 .20 .22 11.6 1 [ 1 7.85 7.47 15 | 


1 2 20.3 1 5.6 


1 .24 .23 9.7 1 1 .02 j 7.85 7.46 15 | 


1 3 19.0 t 6.4 


.27 .27 9.7 1 1 1 7.89 7.46 14 1 


1 A 39.2 1 6.5 


.22 1 .22 15.2 1 i 1 7.92 7.51 15 1 


1 5 34.2 1 6.5 


.16 1 .16 i 15.8 1 1 1 7.92 7.50 15 i 


1 6 60.7 1 5.9 


.14 1 .14 1 16.7 1 1 1 7.94 7.48 15 1 


1 7 41.0 1 5.0 


.14 1 .13 1 14.4 1 1 1 7.83 7.22 13 1 


1 8 1 12.3 1 5.0 


.21 1 .20 1 8.4 i 1 1 7.98 7.47 14 t 


1 9 1 14.7 1 5.6 


.24 1 .25 1 8.9 1 t 1 7.94 7.49 13 ] 


1 10 1 21.7 1 6.1 


.27 1 .27 i 10.4 1 1 1 7.90 7.52 13 


1 11 1 33.0 1 5.6 


.19 I .21 1 18.1 1 1 I 7.53 j 7.03 14 ] 


1 12 1 28.2 1 4.9 


.15 1 .16 1 17.5 1 1 1 7.46 1 6.95 15 I 


i 13 1 24.3 1 4.0 1 


.15 1 .15 1 17.1 1 1 1 7.64 1 7.06 15 1 


1 14 1 24.5 1 4.2 1 


.15 1 .16 1 17.6 III 1 7.64 1 7.10 15 1 
1 1 ^._j 1 1-.. 1 


1 15 1 29.3 ( 3.9 1 


.12 1 .13 1 19.9 til 1 7.66 1 7.12 1 15 1 
II III 1 t 1 1 



TABLE 2 1 (cont'd.) 
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_.__ TURBIDITY /FTU^ COAGUUNT 1 tOAG. | FILTER 1 METAL RES. 1 „ THIP. 
DATE TURBIDITY (FTU) ahjm | AID 1 AID I A1 (mq/L) 1 P" (oC) 


1 1— '^- ^^'- 1 filter 1 Treat. niq/L I mq/L 1 mq/L 1 Raw 1 Treat. 1 Raw Treat." Raw" " F 


1 16 23.3 1 3.9 ] .12 | .11 18.4 1 1 | | | 7.65 7.10 15 | 

1 17 27.0 1 4.9 1 .16 1 .16 19.9 1 III "".Js' I'V.U Ia" \ 

1- 1 - 1 --I --I 1 1 t 1 

18 31.3 1 5.5 I .15 1 .14 19.0 1 1 | | 1 7 61 1 7 17 t 14 1 
1 1 1 1— 1 - 1 1- --I 1 (-._"__.- |__."_ 1 1 

19 1 21.7 1 4.0 1 .15 1 .15 16.5 1 1 1 1 1 7.64 1 7.18 1 14 1 

1 1 1 1— 1 1 1 1 

..??....":!. L 5*? •^'' -l' 1^-^ ' ' II 1 7.72 1 7.25 1 14 1 

\.J}Ji.JhVi.J±.Ji..:}L..\..:}^...\...}!:].\ ! ! ! ' ^.72 1 7.26 1 14 " 

|.J-2._l^.il^l|..il.J„:31.J.„•31..|„„^l■i.._|.. ..j ..| | ! 7.72 | 7.29 1 i4 1 

' _2_3_ 1 28.7 I 5.3 1 .16 I .16 1 17.0 1 till 7.32 1 7.45 1 15 1 
]__2L.|.„5:f_|..?JP„.|...-3f...|._.-Jf„.L }}-^ 1 11'' ^•''° ' ^-^O ' 14 1 

l^.z7,.l^.iA^5.]..A^l..|^,_4J..J..JAl..|...j■.l■A...|. i i l . 1 7.02 1 7.42 1 14 1 

- "- 1 1 1 1 1- 1 1 

29 14.8 3.4 1 .19 ) .19 1 12.0 1 1 1 1 1 7.89 1 7.35 1 18 1 
1 1 1 -1 1 1 — 1 t- 1 1 

1 1 1 1 1 1 1- — 1 1 1 1— — 1 1 1 

( 31 1 14.5 1 3.2 1 .18 1 .20 | 11.2 | | | | | 8.19 | 7.40 | 20 | 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE 
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HOE WPOS PROTOCOL 



1 1 TiiDniniTv /rrii^ COAfiULANt 1 COAG. 1 FILTER 1 METAL RES. I 1 TEMP. 
1 DATE 1 TURBIDITY {FTU) ;^,, , ^^jp , ^ID 1 Al/Fe (mq/L) 1 P" ! fOti 


1 1 Raw Set. Filter I Treat. iwj/L 1 mq/L 1 mq/L 1 Raw Treat. 1 Raw 1 Treat. 1 Raw 1 


1 1 1 19.7 3.6 .15 1 .15 1 13.2 | | | 8.16 | 7.38 | 20 | 

1 2 1 16.2 3.0 .14 1 .14 1 11.9 1 1 1 1 7.99 j 7.09 I 21 1 
1 3 1 9.4 2.2 .15 1 .15 1 11.6 1 1 1 1 8.01 1 7.09 1 21 1 
1 A 1 12.3 2.2 .19 1 .20 1 12.8 1 1 1 1 8.03 1 7.22 1 21 I 
1 5 1 10.0 1.7 .13 1 .14 1 15.5 1 1 1 1 8.03 1 7.22 1 22 1 
1 6 1 13.2 2.1 .12 1 .12 1 1 12.3 1 1 1 1 7.97 j 7.45 1 22 t 
1 7 1 15.8 1 3.0 .16 1 .15 1 1 12.5 1 1 1 1 7.50 1 7.03 | 20 1 
1 e 1 13.7 1 3.3 .14 1 .15 1 1 11.5 1 1 1 1 7.68 1 7.19 1 20 I 
1 9 1 13.7 t 3.1 1 .14 1 .14 1 1 11.4 1 1 1 1 7.50 1 6.91 1 19 1 
1 10 1 14.5 1 3.6 1 .14 1 .14 1 1 11.9 1 1 t 1 7.62 1 7.02 1 20 1 

1 12 1 13.8 1 2.6 1 .14 1 .14 1 1 12.9 1 1 1 1 7.94 1 7.16 1 21 I 

|"l4"j 'T9"."o'|"3.3 1 .18 [ .18 1 1 12.9 | | t 1 8.26 1 7.31 1 23 1 
1 1 1 1 1 1 1 1 1 t 1 1 1 t 



TABLE 2.1 (cont'd.) alx^jst 1984 
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DATf TURBIDITY (rw) COAGULANT COAG. FILTER MEtAL RES. 1 ^ TEIIP. 
''*" l-Tl f-. , ' ^ ' AUJI AID AID Al (mq/L) 1 P" (OC) 


K*** Set. 1 Filter 1 Treat. mq/L mg/L mg/L Raw TT^eat. 1 Raw I Treat. Raw — [ 


1 16 1 19.8 3.2 1 .12 1 .12 13.0 | | 7.04 | 7.35 24 ! 

j-H„|..f!:i ..h!...\..:}!\,.:}^ ^^-^ "'" ' l"7"83"!"7"2"9"" "n""! 

1 18^ 1 ^"^-^ ^'^ ' -^^ ' -^^ ' 13.0 1 1 *| 1 l"7"86'i"7"2r' "22' 1 

i-3!-.|..3A-7- -J:i-n'----"-H'"-"---i-"-""-"i ^'-l'---" '" ' ' '7."78"r7'"2o"T'2r"i 

1 20 1 19.5 1 2.3 1 .11 1 .11 1 13.0 1 I 1 .03 1 "l' "7"82"l"7"2W"22""l 
|-Ji..|^_3JJi|^J:l.J._JH.J../Al. ! ..3.1-I„ ! ! _ 1 ' ' 7.70 1 7.26 1 22 1 

\-J?J\.J^:^^.J:^.Ji..:}LJi...-}.i.X^,}}jl.J\ | ' ' ' 7.67 I 7'2rV'2o "i 

|--i?..]..ild]..Ad.J„jll..|...-Al„|....ll-l...| I. ' ' ' 7.56 1 7.26 1 19 1 

1 25 I 9-1! 2.5 j .15 1 .16 I 10.7 1 I | | |"7'66"|"7"2i"TT8"'I 
I 1 1 1 . j 1 1 1 1 J j j^ ^^ 1 

1 1 1 1 1 1 1__ j 1 1 j j _^ j 

27 1 11-2 1 3.3 j .13 1 .14 I 10.9 I 1 1 .03 1 .03 1 7.88 1 7.22 1 21 1 
1 1 1 1 1 1 1-- 1 1 1 1 (-- 1 -I 

1 1 1 1 1 ! — -1 — 1 --] 1 1 -1 1 

29 25.3 4.2 .12 .11 15.4 1 1 1 8.16 1 7.26 1 22 1 

1 31 I 14.9 1 3.9 1 .13 I .13 1 12.8 1 1 1 1 I 7.62 l"".!"'! ""20"" 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE sepietber 19.84 
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MOE HPOS PROTOCOL 



1 1 T.mo.r^.Tv /CT... 1 WAliULANt 1 C0A6. 1 fiLTER 1 METAL RES. 1 „ 1 TEMP. 
I DATE 1 TURBIDITY (FTU) Auri | AID 1 AID 1 Al (mq/L) 1 P" i im 


1 Raw 1 Set. niter Treat. mq/L 1 mq/L 1 mq/L 1 Raw 1 Ireat. 1 Raw | Treat. 1 Raw ( 


1 11 9.0 1 2.9 .12 .12 10.9 j | | 1 1 7.38 j 7.02 | 18 j 

1 2 1 24.9 1 3.2 .13 .13 15.1 1 i ! 1 1 ^*^^ 1 ^:?--.|.. J^.l 
1 3 1 21.8 1 3.4 .12 .12 15.2 1 1 I .02 j j 7.36 ' J-O^ ' 18 1 
1 A 1 13.3 1 3.3 .15 .15 10.4 1 '111 ^'^^ 1 ^""^^ 1 ^^ 1 
1 5 1 5.8 ! 3.3 .13 .13 9.6 1 till '"''^ 1 ^ '^^ 1 ^^ 1 
1 6 1 5.6 1 2.7 .15 .15 9.9 1 I 1 1 1 7.34 I 7.01 I 16 j 

1 7 1 13.4 1 2.6 .14 .14 11.3 1 ''II ^"^^ 1 ^"^^ 1 " 1 
1 8 1 67.8 1 3.8 .16 .16 26.1 1 1 1 1 1 7.96 I 7.09 I 16 j 

1 9 1 117.5 1 3.3 .14 .14 35.8 1 1 1 1 1 ^'^'^ 1 ^"■^"-l— ™_| 
1 10 1 139.2 1 3.6 .13 .13 37.7 1 j | *°^ | '"^ | ^ '^^ \ ^•^L.|-J1-| 

1 12 1 44.0 1 6.2 1 .16 .16 18.8 1 'III ^'^^ 1 ^"^^ 1 3---I 

1 U 1 89.0 1 4.5 1 .09 .09 27.3 1 lilt 7.98 I 7.20 1 20 1 
1 1 1 1 1 1 1 1 1 1 i 1 



TABLE 2.1 (cont'd.) Septh^ber 1984 
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n*TF TURBIDITY (fTU) "^^^^H^"^ ^O*^' ' ^^^^^^ ' "E^^L RES. 1 ^„ TEMP. 
^*TE |_^ ^ uwiWMT tnu; aujm | AID | AID I Al (mq/L) 1 P" (oc) 


1 l__Kaw_j Set. mter 1 Treat. mq/L I mq/L 1 mq/L 1 Raw | Treat. 1 Raw I Treat. Raw 1 


1 16 1 39.0 1 5.2 .15 ] .16 18.4 | | [ | | 7.97 | 7,25 19 | 

|.-L'..|..1!:?.|...^:?...|..:^?.„|„:^? ^J.±.Ji .7' iVoT'T'VoT'l'e'.oi'i'V.Yg"" "W"! 

i.-f?.J..l?:?.|..?:?...|..:^i..|..:fi..|...32:8_„j'"""^ l"7ilTV"n"i"7^"i 

|.J?..|..??:^.j.J:!...|..:}!...|..:ij...|...}Z:?..,.] ...| 777j77j7^!uil"i"'iJ 

|.JL.|...^?:L|..3:Z„.|..:5!...|..:38...]...}.i:7....| | | ] |..8..o.o.LZi8 J^IlJ 

|.J2.J..L^:.l|..j±..]..:}?...j..:.^8...|._.i4_.3___.i j j | I.A.AiJ.J.-.iCl'"^."! 

|.J?..|..L^:l|.J:L..|..:}L..|-.:2?...|„J}ji„.| | | } |„8-.08.Ll-.3.3..|. w ] 

|..25..]..ff:Z.|..f:f„.[„:3!...|_.:}l..{...}.5.-.o...J | __| |._ \.l-?l\.l-JA..\..JQ | 

|_-2L.|..3!:i|...^:.^_]„:3.1..|..:.^...|....!:.l...] |........| ] I^.o^I.-Ii^s^L""!?"! 

|--15..|.i3:L|..!:i..j..:.ll..|..j.l^...|....7:3„„| \ j } .|.J.-.l8.|._7,3_i. > ..ib_.! 

\'-'\"""\ r 1 1 1 1 1 1 1 1 ] 1 



TABLE 2.1; PARTtCULATE REMOVAL PROFrLE October 1984 
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MOE WPOS PROTOCOL 



1 1 TiiDBinfTv frr.n COAGULANT | COAG. 1 FILTER 1 METAL RES. 1 „ 1 TEMP. 
1 DATE 1 TURBIDITY (FTU) alum | AID 1 AID 1 Al (mq/L> 1 P" ! fOtI 


1 1 Raw Set. Filter | Treat. raq/L 1 mq/L 1 mq/L 1 Raw 1 Treat. 1 Raw Treat. 1 Raw | 


( 1 1 10.7 4.3 .22 1 .23 6.5 | | | 1-02 j 8.09 7.33 | 17 | 

1 2 1 15.9 5.3 .23 1 .24 8.0 1 1 1 1 1 8.14 7.42 1 16 | 
1 3 1 89.7 6.4 .16 1 .17 16.1 1 1 1 1 1 8.06 7.33 1 16 1 
1 A 1 57.2 6.1 .17 1 .18 15.8 1 1 1 1 1 8.12 7.38 1 16 1 
1 5 1 45.2 6.4 .18 1 ,17 19.0 1 1 1 t 1 8.08 7.27 1 16 1 
1 6 1 39.0 1 7.2 .19 1 .19 1 12.6 1 1 1 1 1 8.03 7.30 1 16 1 

1 7 1 40.6 1 5.2 .21 1 .22 1 11.8 j ! 1 1 1 ^'^^ ^"^^ 1 -^— 1 
1 8 1 55.6 1 4.3 .14 1 .17 1 13.4 1 1 1 .01 j [ 8.03 7.36 j 16 j 

1 9 1 55.2 1 5.5 .17 1 .17 1 16.1 | 1 1 1 1 ^'^^ ^■?^— _|_-iJ.__| 
1 10 1 30.5 1 5.9 .19 1 .16 1 10.8 1 1 j I 1 7.96 7.33 j 16 j 

1 12 1 22.3 1 5.2 1 .20 1 .19 1 10.1 1 1 1 1 1 7.89 7.40 j 17 j 

1 14 1 10.8 1 3.8 1 .20 1 .18 1 6.3 | 1 1 1 1 7.89 7.40 1 16 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 



TABLE 2.1 (cont'd.) octceer 1984 
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HATr TURBIDITY (FTU) COAGULANT COAG. I hlUR 1 MttAL RES. „ TEMP. 
DATE 1 "UKDiUiiT (HU, ALUM 1 AID 1 AID 1 A1 (mq/L) P" (oC) 


1 Raw iei. 1 Miter l Treat. mg/L | mq/L 1 mq/L 1 Raw | Treat. Raw 1 Treat. Raw 1 


1 16 1 8.7 3.1 1 .14 1 .14 7.4 j III ^'^^ | 7.46 17 | 
1 1_7 1 7.6 3.1 1 .15 1 .15 7.8 1 | | ( | sVlV {"7.5V Ys'l 
1 18 t 6.6 3.4 1 .16 1 .16 7.9 1 1 | | | 8.07 j 7.50 17 j 

- "! ! 1 1 1 1 -1 1 1— — 1 

-.!?..„!!:!. J:' -^"^ .i? i 9.0 i t 1 1 1 8.15 1 7.47 17 1 

! 20 ! 24.7 I 4.6 I .15 I .15 1 10.9 f 1 1 1 1 g.n I 7.51 1 17 1 

! --I-— ! --I- -1 1 1 1 1 

__2_1_ ' 74.8 5.2 .16 .16 1 14.9 1 1 1 1 .02 1 8.00 1 7.36 1 17 1 
I 22 1 55.0 I 5.6 1 .16 j .16 1 15.9 1 1 1 1 1 8.04 1 7.44 1 17 1 
|-.il.|.Jl-?J._!.4_..L:3!...Lj}l [10.8 j 1 1 1 ! 7.83 1 7.38 1 17 1 

i„2lJ...^^jPj..l-l.J„Al_.|...41-.|._.l-.l..--t i 1 1" 1 ^*°^ 1 '^•'*^ 1 ^^ ' 

\..?L.\.J^:L\.J:L..\..:}L..\..j}?...\.----------\---- 1 1 1- i ^-^^ \ ''■^^ ' " ' 

1 29 ' ^4-6 1 4.4 1 .15 1 .16 1 9.3 1 1 1 1 .03 1 8.00 1 7.36 1 16 1 
1 1 1 1 1 1 1 1 1 1- 1 1 1 1 

1 1 1 1 1 ---( 1 1 1 1 1 1 1 1 

1 31 1 24.7 1 5.2 1 .13 j .13 | 11.5 | 1 1 1 I 8.00 | 7.42 | 15 | 

1 1 1 1 1 1 1 1 1 1 1 1 j 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE mcvbber 1984 
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1 TUBo.n.Tw /CT..X CClAfiULANT 1 COAG. 1 FILTER METAL RES. j _ 1 TEMP. 
1 DATE TURBIDITY (FTU) alum | aID j AID Al (mq/L) 1 P" ! m\ 


1 Raw ) Set. 1 Filter Treat. mq/L 1 mq/L 1 mq/L Raw 1 Treat. 1 Raw Treat. 1 Raw | 


1 1 86.7 1 5.4 1 .13 .15 18.1 | | | | 8.04 7.48 | 15 | 

1 2 1 143.3 1 7.6 1 .11 .11 23.0 II II 8.03 7.39 I 15 
1 3 1 47.0 1 7.5 1 .14 .14 12.4 II II 8.01 7.37 1 14 1 
1 A 1 151.8 1 0.4 1 .13 .14 22.6 II 11 8.01 7.32 1 14 1 
1 5 1 163.4 1 8.6 1 .11 .11 22.8 1 1 .03 1 .01 1 7.97 7.36 1 13 1 
1 6 1 62.3 1 8.0 1 .14 .15 16.3 II II 8.04 7.38 1 13 1 
I 7 1 58.0 1 8.7 1 .13 .14 15.5 II II 7.93 7.35 1 14 I 
1 8 1 76.7 1 9.0 1 .13 .13 18.9 | 1 II 7.88 7.45 1 12 1 
j 9 1 148.0 1 8.1 1 .10 .10 24.7 { 1 II 7.93 7.42 I 13 I 
1 10 1 138.0 1 6.6 1 .12 .11 21.3 t 1 II 8.02 7.44 j 13_ I 

1 12 1 133.0 1 7.8 1 .10 .10 24.7 1 1 .02 1 t 7.88 7.39 j 12 j 

|"l4 1 64.1 1 8.9 1 .12 .14 17.0 | 1 {I 8.03 7.41 1 11 1 



TABLE 2.1 (cont'd.) 



NCWEJ1BER 1384 
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TURBIDITY rFTU^ COAGULANT I COAG. | riLTER 1 MEtAL ftES. ^ TEflP. 
DATE 1 TURBIDITY (FTU) alum | AID 1 AID 1 Al («,q/L) PH (oc) 


1 Raw I set. 1 Filter Treat. nq/L ( mq/L 1 mg/L 1 Raw I Treat. Raw I Treat. Raw 1 


1 16 1 194.0 i 8.0 1 .14 .14 21.4 | 1 1 | 7.96 | 7.34 11 | 

|..™|3Pi-!'..|...ll..|L.:3i..|..:3A }t±.,..\ JL | | ''•ss | 7.32 n 1 

i..3?..|.?.l-.l.|„7:i„{..:3i..]...-Al ]:!.....\... , | | l-jm.l.J.-AZ.. 10 ' 

i--™J-?J.^l.|-Jji„i..jil..[..jAl_.|.JP.d..„|.„ 1 L.o..J...o„._ ! _Z:8i ! 7,38_ 1 10 1 

'..??. J.Al^lJ.Jjf...|„jl_l..|..J.l?...|...9..8.-...| |„ 1 1 |..Zi73.|..7,36__|__J__| 

|--!i-.,^Al^lJ.Jj.l._]..j31..|.„^ll.J..A0.-A„.J 1 .| 1 ...|..Z.§5.|„7,42__|_._10._| 

|.JiJj?jA.|^.7jl..|L.Al.J.-jAl..|„.lO-A..„| 1 1 1 |..7.§7.|..7,38_|____?__| 

l^.2.l.|.J3:l.|..7:.°...,^.J3i„|..Jil. ! .if.-.°.....|.. i ..{ } ' ^-^^ ' 7.31 1 10 1 

j„25_J__3j»_-p__|___6_-jl___j___-_l_5__ ' 1 1 1 1 8.00 1 7.52 | 10 ' 

1 -_ 27-. ].AI-J.-|.JjA..|„jAI. J. ._•.¥... |...ll-.L_-.|--_ 1 1 ..! |..Z;?2.|..7;3?__' _9 1 

1 29 1 64.8 j 6.9 1 .13 j .15 1 14.8 j 1 j 1 1 g.OS ' 7.41 ' 9 ' 

1 31 1 1 ""l 1 1 1 1 1 1 l""'"l 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 



TABLE 2.1: PARTICULATE REMOVAL PROFILE cecdiber I9a4 



HOE WPOS PROTOCOL 
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1 1 ,..„„ ,„.., 1 CflAeULANT 1 COAG. 1 FILTER METAL RES. ^^. 1 TEMP. 

1 DATE 1 TURBIDITY (FTU) , ^m \ AID 1 AID Al (mq/L) P" ! f«t^ 


1 1 Itaw 1 Set. 1 niter | Treat. 1 mg/L 1 mq/L 1 mq/L Raw 1 Treat. Raw [ Treat. 1 Kaw [ 


1 1 1 52.8 1 6.3 1 .14 1 .14 | 14.2 | | | 8.03 | 7.41 | 9 j 
1 2 1 36.0 1 6.5 1 .12 1 .13 1 10.6 1 1 1 8.01 1 7.39 I 9 I 
1 3 1 56.8 1 6.1 ! .14 1 .12 1 16.0 1 1 1 8.06 1 7.52 1 9 1 
l"^ 1 63.7 1 7.0 1 .13 1 .14 1 15.8 1 1 1 8.06 1 7.39 1 8 1 
1 5 1 51.8 1 7.2 1 .15 1 .16 1 12.1 1 1 | 7.91 j 7.37 j _7_ _j 
1 6 1 20.0 1 7.6 1 .19 1 .21 1 8.7 1 1 j 7.91 I "^ •fj__ '_]___! 
1 7 1 41.0 1 7.0 1 .14 1 .15 1 12.7 1 1 ] 7.98 ] 7.48 j 7 | 
1 8 1 159.0 1 7.8 1 .13 1 .14 1 21.8 1 1 j ^"^^J ..ZjJZ.. |._-Z-._ 1 
1 9 1 48.8 1 8.7 ) .18 1 .16 1 12.4 1 1 j ^'^1 |._Z:fl.| — Z— 1 
1 10 1 95.6 1 10.7 1 .14 1 .17 1 20.0 1 j j Z.'H ! Z:^P..|_. J,__ | 

1 12 1 84.3! 9.6 1 .18 1 .20 1 16.7 j j j _1-H|__7JP,. L- ---I 

1 14 1 71.2 1 10.9 1 .19 1 .19 1 15.9 1 1 | 7.68 j J_-27 _j g\ 

j 1 I 1 1 1 1 1 1 1 1 1 1 



TABLE 2.1 (cont'd.) December 1984 
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Kaw Set. 1 Filter Treat may aui/i — ii^TTi — 1 — rr-; — i *t !>.* — i — k 1 1 — t-tt-^ — - — r 


j 1 1 — =^^^^ — ■ ...^i. — ticBi.. wqj/L BKj/L mg/L 1 Kaw I ireat. i Kaw Treat. Raw 1 

j-"-.|..!':?. ..!:!...]..:." :'!...]....'?:!.... Ill 7.76 7.40 7 1 

|--.^-i------ -.:-— 1-:}! :i!...|„..l°:!.... """'* I".o2""i"""o"'"IT67"!"7V29"" ""7""' 

|._3!.i.ff:Z. ..?:?„.|..:.^^..|„:}L..|.„}f:l...| ."l.Zll | i'V.Vo'J'V.^b"'!"^""' 

|.-5?..|..Z2:Z.|.J:Z_._|..:}L_.U:f?...|...35:i...| | |-l"j'"Z!uZ|'JiZ"i""8" j 

LJi-.|.J.^:?J..?:L..,L.:}i..|..:3i..|...i2.-.i..„| ..| | |_ l.iZl.'iJs"' ' e" ' 

|-J-2.J.J.^:.^|j?:!_..,^.:}?„J„-}l..|..Ji-l...| | | | |"7.'6ri"7."3'3"*|"7"j 

|-.2i.|._f3-o_|j7.3_._i_i.o9___|__^39_ _i_ _ix^ j i | i , ^^, i ;;;;"TT"i 

|..21-|.Ji^l]..i\l.J..:3i..|..:3f„_! _.3i-l...| _,| | ' ' 7.83 i 7.'34"i"'5"'i 

|L-27..]_Jid|..i^l..L:}i..! „-il. ! ...2P.-.l.. ! 1 1 1 1 7.79 1 7.43 1 5 "| 

i..2?..j..i^:i|..l-l..|..j31..|.„-3i..|..„21-.l__.i _j 1 1 |-.li8-!.|..IiH..|."5'"' 

1 31 j 53.2 ( 8.7 1 .14 1 .14 1 21.4 1 1 1 .02 1 t 7.93 1 7.39"l""5"l 



TABLE 3 

WATER PLANT OPTIMIZATION STUDY 

"DISINFECTION SUMMARY" 



TABLE 3.0: DISINFECTION SUMMARY (mg/L) 
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MOt WPOS PROTOCOL 







1 \m 


1 1965 1 




1 PRE-CHLORINATION POSt-CHlOftlNATION 


1 fftE- 


^HlOMkATION 1 POST-CHLORINATION 1 




1 Max. 1 H\n. 1 Avg. Max. | Min. I Avg. 


Max. 


1 Min. 1 Avg. 1 Max. 1 Min. 1 Avg. 1 


JAN 


1 Cl2 Demand 
1 CI2 Dosage 

1 AnnonU 

1 SO2 


1 1.57 1 0.93 1 1.18 0.44 1 0.21 | 0.27 


1.41 


0.841 l.lll 0.381 0.191 0.251 




1 Restd. CI2 Free 
Resld. CI2 Comb. 
Resld. Cl2 Total 


1 1 1 0.83 1 0.58 1 0.71 
0.83 10.68 1 0.76 1 0.92 1 0.81 1 0.86 


0.80 


1 1 0.911 0.65! 0.761 
0.68 l0,74 1 l.OOl O.8OI 0.87) 


FEB 


CI 2 Demand 
CI 2 Dosage 

Amnonla 
SO2 


1.78 1 1.07 1 1.32 1 0.40 1 0.24 1 0.31 


1.43 


0.77J I.I3I 0.31J O.22I 0.24J 




Resld. Cl2 Free 
Resld. CI2 Comb. 
Resid. CI2 Total 


j j j 0.84 j 0.62] 0.72 
0.80 1 0.69 1 0.74' 0.94' 0.80 j 0.86 


0.79 


1 1 0.83J 0.68J O.74J 
0.67 0.73 0.91 0.81 0.85 


NAR 


CI 2 Demand 
CI 2 Dosage 

Anaonia { 
SO2 


1.80 1 0.97 1 1.37 [ 0.36 1 0.21 | 0.28 

1 i 1 1 1 


1.58 


0.96 1 1.251 0.341 0.231 0.291 




Resld. CI2 Free 1 
Resld. CI2 Cofflb. 1 
Resld. CI2 Total 1 


j j } 0.88 ' 0.63} 0.72 
0.84 [ O./i j 0.77 1 1.00 j 0.81 1 0.90 


0.G3 


0.91 0.65 0.75 
0,71 0.79 0.95 0.83 0.89 



TABLE 3.0 (cont'd.) (tng/L) 
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1 1966 


198$ 1 




1 PRE-CHLORINATION | PflST-CHLORrWATION 


PRC- 


CHLORINATION 1 POST-CHLORINATION j 




1 Hax. 1 Hin. 1 Avq. 1 Max. 


1 Win. 1 Avg. 


Max. 


1 Hin. 


1 Avg. 1 Max. | Min. j Avq. I 


APR 


1 CI 2 Denand 
1 CI2 Dosage 

1 Amnnla 

SD2 


1 1.67 1 1.12 1 1.36 1 0.60 
1 1 t 1 


1 0.27 1 0.40 


1.44 


1 0.76 


1 1.22 1 0.31 1 0.23 1 0.27 | 




Resld. CI2 Free 
1 Resld. CI2 Comb. 
Resld. CI2 Total 


III} 0.90 
0.82 1 0.68 1 0.75 1 l.O'i 


0.54 1 0.80 
0.90 1 0.96 


0.80 


0.73 


1 0.83 1 0.66 1 0.74 | 
0.76 1 0.91 1 0.81 1 0.86 1 


HAY 


CI2 Denand 
CI2 Dosage 

Annonia 

SO2 


1.94 1 1.11 1 1.45 I 0.41 


0.27 1 0.34 


1.77 


1.07 


1.27 1 0.42 1 0.24 t 0.31 1 




Resld. CI2 Free 
Resld. CI2 Conb. 1 
Resld. CI2 Total j 


1 1 1 0.89 
0.85 1 0.64 1 0.77 1 1.02 


0.54 1 0.77 
0.88 1 0.95 


0.81 


0.69 


[ 0.86 j 0.54 j 0.71 j 
.74 1 0.93 1 0.69 ' 0.85 j 


JUK 


CI 2 Denand 1 

CI2 Dosage 1 

1 

Annonia I 
SO2 1 


2.26 I 1.46 1 1.73 | 0.50 


0.31 1 0.38 


1.78 


1.19 


1.46 1 0.43 1 0.23 | 0.34 | 




Resld. CT2 Free 1 
Resld. CI2 Conb. f 


I 1 1 0.90 1 


0. 62 1 0.78 1 






1 0.86 1 0. 58 1 0.70 | 




Resld. CI2 Total 1 


0.85 { 0.68 j 0.76 [ 1-07 j 


0.88 1 0.97 j 


0.84 j 


0.69 j 


0.76 j 0.98 { 0.80 j 0.88 { 



TABLE 3.0 (cont'd.) (mg/L) 
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1 1986 


1 1985 1 




1 , PRE-CHLORINATION | POS'F-CHLORIN^ TION 


1 PRE-ChLOftlNATIOM 1 WST-CHLOftlNATIOH 1 




1 Max. 1 Min. I Avq. | Max. I Min. Ava. 


I Hax. 1 Mtn. 1 Avq. I Max. [ Min. 1 Ava. [ 


JUL 


1 

1 CI; Demand 

t CI; Dosage 

1 Annonla 

t 

1 SO; 


j 1 t 1 1 

1 2.60 1 1.42 1 1.79 j 0.60 | 0.31 0.39 
1 1 1 1 1 

i ! i ! 

1 1 1 1 1 1 


1 1.97 1 1.29 1 1.67 1 0.57 1 0.32| 0.43j 




1 Resld. CI; Free 
1 Resld. CI; Comb. 
1 Restd. CI; Total 
1 : 


1 1 1 1 1 1 

1 1 1 1 0.93 1 0.68 ) 0,77 

1 1 1 1 1 1 
0.94 1 0.67 1 0.77 | 1.02 | 0.89 | 0.95 
1 1 1 1 1 


III! 0.87 1 0.63| 0.76 1 
0.88 1 0.67 1 0.76 | 1.07 | 0.84 [ 0.93| 


AUG 


1 CI; Demand 
CI; Dosage 

Amnon 1 a 

SO; 


1 1 1 1 1 

2.12 1 1.37 1 1.70 1 0.48 1 0.32 1 0.37 

1 1 1 1 i 

1 1 1 1 1 

(till 

1 1 1 1 1 1 
1 t 1 1 1 1 


3.2 1 1.461 1.621 0.701 0.231 0.441 




Resld. CI; Free 1 
Restd. CI; Comb. 1 


1 I 1 1 1 1 

1 1 1 0.88 1 0.70 1 0.82 1 
1 1 1 1 1 1 


1 1 1 1.04 1 0.66 1 0.791 




Resld. CI; Total I 


0.85 1 0.69 1 0.79 t 1.03 1 0.91 1 0.97 1 
1 1 1 1 1 


1.00 1 0.69 t 0.76 1 1.20 1 0.86 1 0.941 


SEP 1 


CI; Demand j 


1 1 1 1 1 1 






CI; Dosage ( 


2.33 1 1.30 1 1.72 1 0.51 1 0.27 1 0.38 1 
1 1 1 1 1 1 


I.95I O.99I I.65I 0.581 O.34I O.43I 




AfliDonta 1 


1 1 1 1 I 1 

1 1 t 1 i ■ 






SO; 1 


1 1 III 

1 1 1 1 1 1 

1 1 j 1 1 1 






Restd. CI; Free 1 
Resld. CI; Coaib. 1 
Resld. CI; Total t 


1 1 1 0.88 1 0.69 1 0.79 1 
0.88 1 0.711 0.78 j io2J 0.91 j 0.96 j 


1 1 1 0.93j 0.71| 0.82| 
0.94 ' 0.68 j 0.78 { l.Oej 0.9o' 0.96' 



TABLE 3.0 (confd.J (mg/L) 
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1 1^86 


1 19B5 1 




1 PRfc-CHLORlNATlON WI-CHLORINATrotJ 

1 Max. Mln. 1 Ava. Max 1 Hin f Aun 


[ PRE-CHLOftlNATION ■■ 

1 UaV 1 MJn 1 Awn 


POST-CHLORINATION 1 

T — nz 1 — tn r~t > 


OCT 


1 

1 C); Demand 


1 1 II 




Max. I Mln. 1 Avq. I 




1 CI7 Dosage 


1 1.99 0.93 1 1.51 ( 0.46 | 0.30 | 0.37 


[2.00 11.17 1 1.50 


0.50 1 0.39 1 0.45 | 




1 Aanonla 
1 


1 i J 1 I 1 








1 SD2 










1 Resld. CI2 Free 
1 Resld. CI2 Comb. 
1 Resld. CI? Total 
( --- 


III! 0.89 1 0.70 1 0.80 

0.91 1 0.71 1 0.77 1 ^0^1 03^1 Q^g 
1 1 1 1 1 


0.81 0.71 10.76 


1 0.96 1 0.68 1 0.81 1 
1 1.02 1 0.92 1 0.96 1 


NOV 


1 CI 2 Deaand 
1 CI2 Dosage 

1 Amtonla 
1 
SO2 1 


1 1 1 1 1 1 

1 1 1 t 1 1 
1.99 1 1.07 1 1.46 1 0.38 | 0.28 | 0.33 

! M 1 ! 1 


1.64 1.21 1 1.39 


0.53 1 0.32 1 0.42 | 




Resid. CI2 Free 1 

Resld. CI2 Comb. 1 

Resld. CI2 Total | 

— f -1 


1 1 1 0.92 I 0.70 0.78 

1 1 1 1 1 1 

0.82 [ 0.70 1 0.76 | 1.02 | 0.90 | 0.94 | 

1 1 1 __i I 


0.83 1 0.72 1 0.77 | 


0.89 1 0.63 1 0.78 1 
1.03 1 0.87 ] 0.95 1 


DEC 


CI 2 Demand | 
CI2 Dosage j 

Aanonia | 

SO2 \ 


1 I 1 1 -- --| 1 

t 1 1 t 1 1 
1.49 1 0.92 11.17 1 0.42 1 0.20 | 0.34 j 

1 1 1 1 1 1 

1 i 1 1 i i 


1.56 1 0.93 1 1.24 j 


0.43 1 0.29 1 0.34 j 




Resld. CI2 Free 1 
Resld. CI2 Coab. | 
Resld. CI2 Total I 


} { 0.86 j 0.53 j 0.79 j 

1 1 1 t 1 1 

0.78) 0.65 I 0.71 1 1.00 I 0.88 j 0.91 ( 

1 1 1 1 1 1 


0.31 j O.fid } 0.75 [ 


0.87 j 0.67 j 0.77 j 
0.98 1 0.81 [ 0.91 1 



TABLE 3.1: DISINFECTION SUMMARY (mg/D 

HOE WPOS PROTOCOL 
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1984 I 


1983 1 




PRC-CHLORIHATION 1 POST-CHLOfttHATlON 1 


f>ftE-ChLOMNAT10N 1 Post-chlorihaiiun i 




Max. 1 H\n. Avq. 1 Max. 1 Min. 1 Avg. 1 


Max. I Hin. 1 Avg. 1 Max. 1 Min. Avg. 1 


JAN 1 


CI? Denand 
CI? Dosage 

Aanonia 1 

SO? 


I 1 1 1 1 

1 till 

2.51 1 1.02 1.30 j 0.40 | 0.27 ' 0.33 j 

1 1 1 1 1 1 
1 1 1 1 1 1 

1 1 1 ! 1 1 

1 1 1 i t 1 






Resid. CI? Free 1 
Resid. CI? Coab. 1 
Resid. CI? Total 1 


1 1 1 0.90 1 0.70 1 0.82 ! 
1 1 [ 1 1 

0.79 1 0.64 1 0.72 1 1.03 1 0.88 1 0.96 
1 1 1 i__ 1 


1111 II 


FEB 


CI? DeMnd 
CI? Dosage 

1 
AHwnla 

1 
SO? 


.. 1 1 1 1-- 1 

1 1 1 t 1 
1.70 11.23 11.47 10.40 1 0.23 1 0.31 
1 1 1 1 1 
1 1 1 I 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 






Resid. CI? free 
1 Resid. CI? Comb. 
1 Resid. CI? Total 


1 1 ll.Ol '0.71 JO.BS 
1 1 1 1 1 
0.89 1 0.66 1 0.73 1 1.05 jo.89 [o.96 




HAR 


1 

1 CI? DeMnd 
1 CI? Dosage 

1 AMonIa 

1 

1 SO? 


1 1 1 1 1' 

1 1 1 1 > 
12.90 ll.Ol tl.41 |0.46 jo. 25 ]o.31 

1 1 1 1 1 1 

1 1 1 1 i 






1 

1 Resid. C1? Free 
1 Resid. CI? Coi*. 
1 Resid. CI? Total 

1 


j 1 jo. 95 |0.13 10.72 

1 1 1 1 1 > 

] 1.35 1 0.67 1 .79 jl.OS jo. 84 jo.95 





TABLE 3.1 (cont'd.) (mg/L) 
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mA 


1 1983 1 




PRE-CHLORINATION POST-CHLOftlNATlON 


[ PftE-CHLORIKATION POST -CH LOR I NAT I ON 1 




Max. Kin. 1 Avq. Max. I Min. | Avq. 


1 Max. Min. 1 Avg. Max. Hin. 1 Avg. I 


APR 


i CI; Demand 








1 CI; Dosage 


2.33 1.12 1 1.53 1 0.34 1 0.17 1 0.23 






1 Aimonfa 








SO; 








1 Resld. CI; Free 
1 Resid. CI; Comb. 
1 Resld. CI; Total 


1 1 1 1.01 1 0.63 1 0.79 
0.93 j 0.70 }0.79 j 1.10 j 0.85 { 0.93 




IMV 


CT; DeMnd 
CI; Dosage 

Amonla 1 

SO; 


1.77 1 1.15 1 1.36 1 0.42 | 0.22 | 0.35 






Resld. CI; Free 
Resld. CI; Comb. 1 
Resld. CI; Total 1 


1 1 1 0.94 1 0.69 1 O.BO 
0.82 1 0.70 1 0.77 1 1.06 1 0.89 1 0.95 ' 


III II 


JUN 


CI; Demand 1 
CI; Dosage 1 

Annonia 1 

SO; 1 


2.01 1 1.20 t 1.54 i 0.49 1 0.30 1 0.40 1 






Resld. CI; Free 1 
Resld. CI; tomb. 1 
Resld. CI; Total 1 


1 1 1 0.89 1 0.68 j 0.77 | 
0.86 • 0.66 j 0.76 1.06 0.90 j 0.95 j 





TABLE 3.1 (cont'd.) (mg/L) 
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1*84 


1983 1 




^Rt-CHLORINATIOH I PdST-CHLORINATION 


PRE-CHLOftlNATION 1 POST-CHLORINATION 1 




Max. 1 Hin. Avq. I Max. | Min. Avq. 


Max. 1 Min. 1 Avq. 1 Hex. 1 Hin. 1 Ava. 1 


1 

JUL 1 Cl2 Demand 
1 C\2 Dosage 


1 II 
1 1 1 
1.86 1 1.34 1.57 1 0.60 | 0.36 0,46 
1 1 1 . 1 




1 Annonla 
1 


1 1 1 1 
1 1 f 1 1 




1 SO? 


1 1 1 1 1 
1 1 1 f 1 

1 1 1 1 1 




1 Resid. Cl2 Free 
1 Resid. Clp Comb. 
1 Resid. C); Total 


1 1 1 1 1 

1 1 1 1 0.97 1 0.71 0.79 

0.83 1 0,67 1 0.75 1 1.05 ' 0.90 0.96 

--*-■-'- 1 ------ t--'^-- J ..*--,- 1.--..- __..,^. 




AUG 1 CI 2 Demand 
1 CI2 Dosage 


1 t 1 1 
2.06 1 1.15 1 1.56 1 0.60 1 0.30 0.43 

1 1 1 1 1 




1 Ainmonia 

1 1 


1 1 1 1 1 

1 t 1 1 1 
1 1 1 1 1 




1 SO2 1 


1 1 1 1 1 

1 1 1 1 1 

1 i 1 1 




1 Resid. CT2 Free 1 
1 Resid. CI2 Coirt}. 1 
1 Resid. CI2 Total 1 


1 1 1 0.96 1 0.71| 0.80 

1 t ( 1 1 
0.91 1 0.63 1 0.76 1 1.06 1 0.91 1 0.97 ( 
1 |_ 1 1 1 1 




SEP 1 CI2 Demand 1 
1 CI2 Dosage 1 


I 1 1 1 1 1 

1 1 1 1 1 1 

1.921 1.321 1.551 0.531 0.30| 0.41| 

1 1 1 1 1 1 




1 1 

1 Anmonla | 
1 j 


1 1 1 1 1 1 

t 1 1 1 1 i 
1 1 1 1 1 1 




1 SO2 1 


1 1 1 1 1 1 

1 1 1 1 1 1 

III 




1 Resid. CI2 Free 1 
1 Restd. CI2 Comb. 1 
1 Resid. CI2 Total I 


1 1 1 0,96! O.70I 0.8II 

1 [ 1 1 1 1 

0.85 1 0.68 t 0.76 1 l.OSi 0.89| 0.97| 

i 1 1 1 1 1 





TABLE 3.1 (cont'd) (mg/L) 
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1984 


1 1963 1 




PftE-CHLORINATIOH I POST-CHLORINATFOH 


1 PftE-CHLOftlNATION 1 MST-CHIORINATION 1 




Hax. Hin. Avg. [ Max. 1 Min. | Avg. 


1 Max. [ Hin. 1 Avg. j Max. 1 Mln. 1 Avg. j 


OCT 


1 CI; Denand 
1 CI; Dosage 

1 Aononla 

SO; 


2.36 1.01 1.52 1 0.65 | 0.34 | 0.41 






Resld. CI; Free 
Resld. CI; Comb. 
Resld. CI; Total 


1 I 0.93 1 0.69 1 0.81 
0.84 0.66 j 0.76 j 1.10 j 0.90 j 0.97 




NOV 


Ct; Demand 
CI; Dosage 

AMMonla 

SO; 


1.63 1.08 1 1.26 1 0.46 1 0.28 1 0.34 






Resld. CI; Free 
Resld. CI; Coiib. 1 
Resld. CI; Total 


1 1 1 0.90 1 0.74 1 0.81 
0.87 j 0.67 j 0.75 j 1.05 j 0.90 } 0,96 




DEC 


CI; Deaiand 

CI; Dosage 1 

AiPK>n1a 1 

SO; 


1.87 1 0.91 j 1.20 j 0,36 [ 0,29 j 0.33 






Resld. CI; Free 1 
Resld. CI; Coort). 1 
Resld. CI; Total 1 


I f 1 0.92 1 0.71 1 0.82 
0.80 (0.68 |0.75 | 1.01 | 0.84 | 0,95 | 





TABLE 3.2: DISINFECTION PROFILE January 1986 



(mg/L) 



HOE HPOS PROTOCOL 



P«9e 1 of 2 



1 ("ftE-tHLdftlHATION II f>oST-tHL6RtNATtON | 


1 wit *^ ? 1 „,, I .(, RESIDUAL Cb II th 1 ,.,, 1 ._ 1 RESIDUAL Cb 1 


1 Oe«. Dos. 1 ""3 1 -"^Z Free Comb. 1 Total II Dem. 1 Dos. 1 ""3 1 ^^Z 1 Free 1 Comb. 1 Total 1 


1 1 1 1-57 1 1 1 .68 II 1 .44 1 1 1 .72 1 | .84 | 

1 1 1 1 1 II 1 1 1 1 1 1 1 

j 2 j 1.29 1 1 1 .78 II 1 .29 1 1 1 .83 1 1 .93 1 

j 3 j [ 1.19 1 1 1 .75 II 1 .26 1 1 i .71 1 1 .90 1 

j ^ j ] 1.24 j I j .77 11 j .28 1 1 1 .74 1 1 .80 1 

j _^_j |-l.'ii] - 1 1 "^^ II 1 '^^ 1 1 1 •''^ 1 1 *^^ 1 

' _^_ [ 1 1.42 j j I .83 11 1 -^^ 1 1 1 -^^ 1 1 .89 1 

17 1 1 1.13 1 1 1 .70 II 1 .27 1 1 1 .69 1 | .87 ( 

1 1 1 1 1 1 II 1 1 1 1 1 1 t 

16 1 1 1.24 1 1 1 1 .76 II 1 .31 1 1 1 .73 1 1 .87 \ 

1 1 t 1 1 1 1 n 1 1 1 1 1 1 1 

19 1 1 1.03 1 1 t 1 .72 11 1 .29 1 1 1 .69 1 1 .85 1 

1- 1- 1 1 1 1 - 1 II 1 1 1 1 1 I- — — 1 

1 10 1 1 1.01 1 1 1 1 .74 II 1 .29 1 1 t .70 1 1 .87 1 
1 1 1 1 1- 1 1 1 II 1 1 1 1- 1 1 1 

1 12 1 1 1.02 1 1 1 1 1 .73 II 1 .24 1 1 1 .75 1 1 .85 1 

1 1 1 1 t 1 1 1 II— — 1— — 1 1 -J 1 1 1 

1 1^ t 1 1.13 t 1 1 1 1 .74 II 1 .22 1 1 1 .74 1 1 .82 1 

1 1 1*1 1 t 1 1 * II 1 ' 1 1 1 ■ 1 1 ' 1 



Table 3.2 (cont'd.) Jm^mY 1986 



(mg/L) 



Page 2 of 2 



1 1 PRt-CHLORIHATION || POiT-CHlOR NATION | 


WIE 1 C, 1 1 1 RCSIOUALCb II Cb 1 ,,„ 1 .. RESIDUAL Cb 1 


1 I Den. 1 Dos. 1 ""3 1 -"^Z 1 free 1 Comb. 1 Total II ben. I Bos. 1 '^"3 1 5°2 Free 1 Comb. I Total 1 


1 16 1 1 1-23 1 1 1 1 1 .73 ij 1 .24 1 1 .66 1 i .83 I 

1 1 1 1 1 1 --1 1 II 1 1 1 -1 1 1 

j I' 1 11.16 1 1 1 1 1 .75 M 1 .27 1 1 .73 1 1 .85 1 

j 18 1 10.99 1 1 1 1 1 .78 M 1 .27 1 1 .69 1 1 .88 1 

1 19 1 10.99 1 1 1 1 1 .75 II 1 .27 1 1 .67 1 1 .82 t 
1 1 1 1 1 1 1 1 II— —1 -1 1 1 1 I 

' 20 1 (0.93 1 1 1 1 1 .75 II 1 .26 1 1 .62 1 1 .81 1 

' fl_ ' _ [1.33 III 1 1 -73 II 1 .27 1 I .58 1 1 .82 1 
1 22 1 j 1.29 1 1 [ 1 1 .75 [| 1 .27 1 1 .61 1 1 .83 t 
[ 23 j j 1.27 1 1 1 1 t .79 II 1 .27 1 1 .70 1 1 .88 1 
[ 2* j 1 0.54 1 1 1 1 1 .72 II 1 .27 1 1 .66 1 1 .83 1 

[ 26 I 1 1.18 1 1 1 1 1 .74 II 1 .29 1 1 1 .69 1 1 .84 1 

1 28 1 j 1.43 I 1 1 1 1 .81 II 1 -^^ J 1 1 .72 1 1 .91 1 

• 30 [ [ 1.36 I 1 j 1 1 '^^ 1 1 *^^ 1 1 1 .78 1 1 .90 1 
1 1 1 1 t 1 1 1 II 1 1 1 1 1 t 1 



TABLE 3.2: DISINFECTION PROFILE FEBRUARY 1986 (mg/L) 

HOE WPOS PROTOCOL 



Page 1 of 2 



1 1 Pft£-CHLOMNATI0N II P0ST-C«L«1naTI0N | 


1 OAFt 1 C? 1 RESIDUAL Cb II C, 1 ,.,, 1 „ ftEiSIDUAL C . 1 


1 1 Den. Dos. ""3 5°2 1 Free 1 Comb. Total II Den. Dos. 1 **h 1 ^^^2 Tree Comb. Total 1 


1 1 1 1-40 1 1 .76 II .25 1 1 .69 


.87 1 


j 2 j 1.23 1 1 .79 II .31 1 1 .69 


.86 1 


I 3 1 1 1.10 1 1 .73 II .24 1 1 .73 


.84 1 


[ ^ 1 1 1.19 1 ] 1 ' .71 II .28 I 1 .66 


80 j 


1^1 1 ^'^^ 1 1 1 1 ■^^11 -^^1 ' -^^ 


91 1 


16 1 1 1.02 1 1 1 1 .76 II .26 1 1 .74 


90 1 


17 1 1 1.15 1 1 1 1 .77 II .31 1 1 .79 


88 1 


1 8 1 • 1.25 1 1 j 1 .73 II .30 1 1 .69 


87 t 


1 ' 1 1 ^'^^ 1 1 1 1 1 '^^ II -^^1 1 -^^ 


85 ! 


1 10 1 1 1.27 1 1 1 1 1 .78 II .29 1 1 .81 1 


91 1 




81 1 


j *2 1 I 1.26 I j j j 1 •''^ II 1 -^ 1 1 -^^1 


86 j 


I 13 1 1 1.35 1 1 1 1 1 .71 II 1 .30 1 1 .79 1 


84 j 


1 H 1 t 1.19 1 1 1 1 j .72 11 1 -3^ 1 1 -^^1 


84 j 


j 15 ! 1 1.44 1 j I j 1 -^^ II 1 -^^ 1 I 1 .71 1 


85 j 



Table a.2 (cont'd } 



FEBRUARY 1986 



<mg/L) 



Page 2 of 2 



PRE-CHLORINATION || POST-CHLORINATIOH | 


"*'t i—q? HH 1 20 1 RESIDUAL CI p II Cb 1 „, „ 1 RESIDUAL Cn 


1 Oem. DOS. "»3 1 ^^2 1 free 1 Comb. 1 Total II tJem. I Dos. 1 ^^3 ^^2 iTrec 1 Comb. 1 Total 1 


! 16 1 1 ^-2^ 1 1 1 1 -73 II 1 .33 1 I .66 1 1 .85 1 
- 1 , , ., 1 _| ,, , , , 1 1 

!„l?..j .|.!:?!.| 1 1 1 |.:Ll..{| . 1 •'" ' ' ■'' ' ' -83 i 

]..!?..! \_l:l]_\ ] 1 ".|'l. 1 '^^""ll i ""^'^ ' '" '".ao""' I'VbV"! 

[..l'..| |.A;"| i""Z^!Z^jZ'j!:!?~||"^ i""^'"l \"'83"\ 

]..??..] ].hj4 1 1 1 j |.:!L.J|.I"Y---'"I------"'- '"sV"''" I'VeV"! 

\Jl.\ Ihlll. 1 [ { l:I^...\l^'Z\ '^\ i JTeV" "1 ' .Vi "i 

\Jl._\ \±tVi ] [ .|.. ].:Z?...|i!""!|!^-3i|™""|!^r!Y''" "' '^ ' 

|..!L| ].h?i| 1 1 1 |.:Zi..|| |!^"ijl"."j"'!!j'"7^^^ I'VaT"! 

|.J?._|_ \}J±\ 1 1 1 |.:ZL..||.- 1 -^^ ' ' '-^2 1 1.86 1 

j__27_j \,l:tl.\ ! ! 1 1 •" il 1 -40 1 1 1 .66 1 1 .88 1 

29 1 1 1 1 II 1 1 1 1 1 1 1 

1 1 1 1 1 1 II 1 1 1 1 1 1 1 

30 I 1 1 1 1 II 1 I t 1 t 1 1 

-«-- 1 i 1 1 II--I I--1 1 1 ! I 

' ' ' I 1 I 1 1 Mil 1 1 1 1 1 



TABLE 3.2; DISINFECTION PROFILE 



MARCH 1986 



(mg/L) 



Page 1 of Z 



MOE HPOS PROTOCOL 



1 PRE-CHLOR NATION || POSt-CHL6RtNAtlON 1 


1 OAlt tb 1 ,.,, ,„ RESIDUAL C, 11 Cb 1 ,.,, 1 „ 1 RESIDUAL CI? 1 


1 Oem. 1 Dos. 1 ""3 •*°2 free 1 Comb. Total 11 Den. 1 Dos. 1 **h 1 ^^2 1 free 1 Comb. 1 Total 1 


1 1 1 ^-^^ 1 1 -76 Ij 1 .28 I 1 1 .81 1 1 .88 1 
12 1 1 1.32 1 1 .72 jj 1 .27 1 1 ' .79 ' j .87 j 

1^1 1 ^''^^ I 1 1 "^^ II 1 •^■'^1 1 1 "^-^ 1 1 -^^ 1 
1 < 1 1 1.36 1 1 1 .77 II 1 .29 1 1 1 .80 1 ' .87 ' 

15 1 1 ^-3^ 1 ! ! 1 1 •^*' 11 ] .26 1 1 1 75 1 1 .89 ' 
' 6 { j 1.44 I j j I j .81 jj ! -26 1 j 1 -^^ 1 ! -^^ 1 

17 1 1 1.44 1 1 1 1 1 .80 II 1 .27 1 1 1 .75 1 1 ,92 1 

18 1 1 1.29 1 1 1 1 j .78 Ij 1 -2^ 1 1 1 •■'^ i 1 -^^ 1 

19 1 1 1.06 1 t 1 1 1 .76 II 1 .24 1 1 1 .66 1 1 .88 1 
1 10 1 1 1.32 1 1 1 1 1 .73 II 1 .22 1 1 1 .68 1 1 .85 1 
1 11 1 1 1.32 1 1 1 1 1 .75 II 1 .26 1 1 1 .71 1 1 .86 1 
1 12 1 1 1.35 1 1 1 1 1 .73 II 1 .27 1 j j .68 1 1 .36 ' 
1 13 1 1 0.97 1 1 1 j 1 •^'' li 1 -^^ 1 1 1 -^^ i 1 -^^ 1 
1 1< 1 j 1.80 ] ] 1 II •^''.. !| |..:^2 1 1 1— -ZJ_,,|_ L.-.^i..! 

1 15 j j 1.59 I 1 j I 71 l| 1 -3^ 1 1 1 -^^ 1 1 -^^ 1 



TABLE 3 2 (cont'd ) 



MARCH 1986 



(mg/L) 



Page 2 of 2 



1 1 fR[-CHLOft!NAllON || POST-CHLOR NATION | 


1 OAlt 1 t\? 1 1 1 ftrSlDUALCb II Cb ,,,, ,„ RESIDUAL Cb 1 


1 1 De«. 1 Dos. 1 ""3 1 SOj 1 p^gg 1 fj,^ 1 Ijj,.^, II ^g„ |''[,jjj NII3 SO^ p^^g (^^^ ^'f^^^^ , 


1 16 1 1 1-34 III 1 1 -78 II 1 .21 .76 1 .87 j 
1 17 1 1 1.28 1 1 1 1 1 .77 II 1 .21 I .77 | .89 | 

' If ' ! ^:5Z.| L.I 1 1 -^^ II { .27 1 .70 1 .84 1 

1 19 1 1 1.52 1 1 1 1 1 .80 II 1 .28 1 .83 1 .94 1 

1 20 1 1 1.52 1 1 1 1 1 .71 II 1 .25 1 .64 1 .87 1 
' 21 1 1 1.44 1 1 1 1 1 .71 M 1 .25 1 .71 1 .92 I 
[ 22 1 1 1.47 1 1 1 1 1 .83 II 1 .35 1 .78 1 .98 1 
j 23 j I 1.36 1 1 1 1 1 75 11 j .31 | •''^ | '^^ ! 
I 24 j 1 1.19 1 1 1 1 1 75 Ij j .30 j .68 j .90 j 

j 26 [ 1 1.16 ] 1 1 1 1 jJ-1- IL 1— '^^ i 1 -^^ 1 -^^ 1 

' 2« ' L-— -1 -L 1 \- L-J-l-ll L..-_ll| _l L_.--ll L--" -1 

[ 30 [ 1 1.35 1 1 [ 1 1 -^^ 11 '^^ 1 1 "^^ 1 '^^ I 

1 31 1 t 1.42 1 1 1 1 1 .84 (1 1 .32 1 | | .88 j 1.00 | 
1 1 1 1 t 1 t 1 tl 1 1 1 1 II 



TABLE 3.2: OrSINFECTION PROFILE APRIL 1986 



(rag/L) 



MOE WPOS PROTOCOL 



Page 1 of 2 



,^„ ., P;E-CHLORNAIIOM II POSt-CHLORlNATiON 1 


"^'^ -, ^2. H„ rg RESIDUAL C 9 II CI? „„ 1 _ | RESIDUAL Cb \ 


1 ^ Oe». DOS. ""3 502 Free C«nb. Tota 111 Bern. 1 Dos. ^»3 1 ^O^ , free I'tMnb. 1 Total ( 


1 1 1 ^'33 t .78 II 1 .31 II .78 1 .97 

!"" ! 1 II 1 1 1 — 1- 1 1 

j_._f__j ! hi-. ' .75 n 1 .27 1 1 .71 1 1 .91 1 

j...^..j |.h^?.|. ' ! ■^^11 1 •^'* ' t .73 1 1 .91 1 

j„.f_.j \,hlL\ |._ 1 ! •^'' 11 1 .41 ' 1 1 .77 1 1 .95 1 

|...?..j |.h?!.| _| ] j |.:Z?.„|| 1 ■'*2 1 ' 1 .82 t 1 1.01 1 

|_..f„[ \.hH.\ 1 j 1 |.:^?...|L 1 -"^ 1 1 i .75 1 1 .92 1 

|,..'..j JJ:^?.| ] 1 1 L-Z1_ !! 1 -37 1 1 ' .87 I 1 .96 1 

j...?..] |J.-38_| j j j ! •77_._!j ! J??..! ] 1 .89 1 1 .99 ' 

] 5 1 j 1.27 1 1 1 1 1 .76 II 1 .31 1 1 1 .84 1 | .93 1 
' |0 1 !.3:1^.L .1 1 1 1 .74 II 1 .31 1 1 1 .72 1 1 .91 1 

|__1?__[ !-i-*-l| 1 1 1 LjP^ II 1 "^^ 1 1 ' .89 i 1 1.00 t 

{_.l*_.i' j.l-.llj 1 1 1 |.,-7A.-|| l-.-.l^ ! [ j -^^ 1 1 -^^ ' 



TABLE 3.2 (cont'd ) April 1986 



(mg/L) 



Page 2 of Z 



1 1 PRE -CHLOR NATION || POiT-CHLOR NATION ( 


iiiA.ti i., 1 1 RtSIDUALCl, II Cb ,.,, 1 ,_ REStDUALCl, t 


1 r Dem. ( Dos. 1 ""3 1 -"^Z Free 1 Comb. 1 Total II Oem. | Dos. '"'3 1 ^^2 Tree 1 Comb. 1 Total 1 


I 16 1 1 ^-^"^ II 1 1 .73 II 1 .44 1 .82 I 1 .97 1 

]_.}^_j \.\:ll.\ j j 1 1 -^^ II 1 -48 1 .88 1 1 1.02 1 

' 1^ .' [_1;15 1 1 1 1 1 .75 II I .45 1 .54 1 1 .99 1 

j 1^ ] l.l'Al 1 . 1 1 I 1 .68 II 1 .48 1 .86 1 1 .95 1 

1 fO ] \J::]t.\ II'' '^^ " ' •"*' ' .86 1 1 .94 1 

j 21 • j 1-48 1 1 1 1 1 .73 II 1 .50 1 .87 t 1 .97 1 

\_JJ__\ ! h-°.| 1 1 1 \.:ll.. II 1 ■''^ 1 -^^ ' 'i-oo ' 

' ?^ ' ! h-Ll 1 1 1 1 "^^ II 1 -^^ ' .90 1 1 .99 1 

]„?^.| j.h^LJ 1 ..| 1 |-:!L..|| L-^9 1 t..-7.1..| L -?2...| 

j 27 ] [ 1-36 1 1 1 1 1 .72 II 1 .48 1 1 1 .82 1 1 .98 1 
j 29 j [ 1-45 1 1 1 1 .79 II 1 .41 1 1 1 .86 1 11.04 1 

!'""i ! ! ! i ' i !! !""1 ! ! ! ! ! 



TABLE 3.2: DISINFECTION PROFILE fiAY 1986 



(mg/L) 



MOE WPOS PROTOCOL 



Page 1 of 2 



1 PRE-CHLOR 


NATION II post<hl6r1naTICin | 


1 "'^'t ■- ? 1 N„ 1 so 


RESIDUAL CI? II d? 1 „„ 1 „ 1 RESIDUAL Cb 1 


1 Dem. Dos. 1 ""3 j ■*"2 


Free Comb. 1 Total II ben. 1 Dos. 1 ^h 1 ^°2 1 Free t Comb. [Total 1 


I 1 1 
1 I 1.54 1 1 
1 ( 1 1 


1 II 1 1 1 1 1 i ' 1 

1 -77 II 1 .27 1 1 1 .78 1 1 .90 j 

1 11 1 1 1 1 1 1 1 


1 2 1 1.45 1 1 

1 1 1 1 j_ 


1 II j j 1 1 1 1 1 

1 -83 II 1 .28 1 1 1-1 1 .98 1 


13 1 1 1.54 1 1 

1 1 1 t 1 


1 .78 II ! .30 1 1 1 - 1 1 .96 1 


14 1 1 1.54 1 1 

1 ( 1 1 i 


1 II 1 1 1 1 1 1 1 

1 .77 II 1 .31 1 1 1 - 1 1 93 1 
1 II 1 1 1 1 II 1 


15 1 t 1.45 1 1 

1 1 1 1 1 


( II 1 1 1 1 1 1 1 

1 1 .76 II 1 .31 1 1 1 - 1 1 95 1 
1 II 1 III II 1 


16 1 1 1.22 1 1 

( 1 1 j 1 


1 I- 1 1 1 j 1 1 1 1 1 

I ! *^^ !! ! -3^ ! ' t .77 1 1 .97 1 


17 1 1 1.49 1 1 

1 1 1 1 |._ I 


1 1-- 11 ) 1 1 1 1 1 1 

I 1 .85 II ! -32 ! ! ! .54 1 1 .99 1 


1-?..| ].A-.?.| 1 1 


1 1 -"^^ II 1 -31 I ! ! -78 ! ! .93 ! 


1*1 1 ^'^^1 1 ' 


1 "1* 11 1 1 ^1 1 1 1 1 

1 1 •''^ 11 1 '34 j ! ! .79 ! ! .92 ! 


j 10 ] 1 ^-^s! ! I 


1 1 -ll 1 1 ) 1 1 1 1 

1 1 -^^ 11 1 -37 1 I ! -68 ! ! .91 ! 


! " I 1 1.30 j j 1 


1 1 II 1 1 1 1 1 1 1 

1 |--1^— II I---37 1 1 1 -71 1 1 .95 ! 


j *2 j j 1.46 • 1 1 


j |..-_ll..|L„ 1 -35 1 1 I .78 ] ! .95 ! 


I 13 1 1 1.60 1 1 1 


1 1 -^^ II 1 -36 I ! ! .88 ! 1 .99 1 


|-.!^.| J.A-.11]. 1 1 


1 I .81 II 1 -34 1 1 1 .89 1 1 .99 1 


1" 1 1 "-I I ! 


1 - - 1 ll"~ 1 1*"" 1*" 1- 1*"~ 1 1 

} 1 '^^ 11 1 '^^ 1 1 1 -^^ ' ' .93 1 



TABLE 3.2 (cont'd ) may 1986 



(nig/L) 



Page 2 of 2 



1 1 PRE-CHLORINATIOH jj POST-CHLORINATION | 


J '"'^ ' "-'?,, 1 ,(„ '0 1 RESIDUAL Cb II CI? 1 „„ 1 „ 1 RESIDUAL Cb | 


1 r Den. 1 Dos. 1 ""3 -^^2 \ free 1 Comb. 1 Total II Dem. | Dos. 1 "Hj | SO^ , p^^^ | ^^^^ j^y^^^i , 


1 *6 1 1 1.44 1 1 ( 1 1 .75 II 1 .31 1 1 1 .81 1 1 .95 1 
j J' 1 1 1-34 1 1 1 1 1 .79 II 1 .34 1 1 1 .78 1 1 .98 1 
j >8 1 1 1.37! 1 1 1 t .74 II 1 .35 1 \ 1 .69 1 1 .91 1 
1 >' 1 f 1-411 1 1 1 1 .75 tl t .35 1 1 1 .72 1 1 .94 1 
' fO_ 1 _ 1 1-11| j j 1 1.71 II 1 .31 1 1 1 .67 1 1 .88 1 

j__5*_ 1 \.}:}}\ 1 1 1 ! -78 II 1 -35 1 ' 1 ^75 1 1 .94 1 

' f^ _[ \.}:??\ 1 .! 1 1 •"'^ II 1 -^^ 1 1 ' ■'^^ ' ' .92 t 

[_ Jf ' ! .V.l^.l 1 1 1 |--JA-..||.. 1 -^^ 1 1 1 -^^ 1 1 -^^ ' 

j 25 1 j 1.42 1 1 1 1 1 .76 M 1 .36 1 1 1 .81 1 I .91 ' 
j 27 j |.A-ll| 1 1 1 L-1^ . II - . 1 -^^ 1 1 1 .06 1 1 .95 1 

! M ' ! A-At! 1 1 1 L-JA- IL. 1 •'*° 1 1 1 -^^ 1 ' ^'^^ ' 

1 31 1 1 1.94 1 1 1 1 1 .73 11 1 .41 1 1 1 .82 1 j 1.02 ( 



TABLE 3.2: DISINFECTION PROFILE 



JUNE 1986 



(mg/L) 



Page 1 of 2 





MOE HPOS PROTOCOL 


1 PRE-CHLOR 


NATION 1 1 POSr-CHLdR NAtlOK j 


I "^'^ . S'?. 1 KlU SO, 


RISIDUAL C ? II Cb 1 „„ 1 .„ RESIDUAL Cb 1 


1 Den. 1 Dos. 1 ""3 •*"? 


free 1 Comb. Total M bea. i Dos. ) **^3 \ ^°2 Free 1 Comb. 1 Total 1 


1 1 1 
1 1 1 1.82 1 


1 -77 II 1 .39 1 1 .82 1 1 .97 
. 1 II III III 


r 2 1 1 1.58 1 

1 1 1 1 


1 .76 II 1 .33 1 1 .76 ! 1 1.00 | 
|_ ^ j|_ 1 III 


13 1 1 1.90 1 

1 1- t 1 


1 .72 II 1 .33 1 I .73 1 1 .91 1 
1 -Mill II 


14 1 1 1.78 1 1 

1 1 1- j.- 1 


1 II |-- 1 1 j [ 1 

1 .84 II 1 .33 1 1 ,80 1 1 1.02 1 
1 II j. II III 


15 1 1 1.86 1 1 

1 1 1 1 1 _ 


1 1 .77 II 1 .32 1 1 t .66 1 1 .95 1 


16 1 1 1.75 1 1 

) 1 1 j j 


1 1 II 1 j 1 1 1 1 1 

1 1 .80 II 1 .46 1 1 1 .70 1 1 .95 1 


17 1 1 1.62 1 1 

I 1 1 j I 


- 1 1 1 1 1 1 1 1 1 1 1 

I 1 .83 II 1 .36 1 1 1 .90 1 1 1.02 1 


18 1 1 1.46 1 1 i 


1 1 1 1 1 1 1 1 1 1 1 

1 1 .68 II ] .37 ! 1 1 .68 1 1 .89 1 


l_ _9_l 1 1.82 I 1 1 


1 1 1 1 --( 1 1 j 1 1 1 

1 1 .74 11 I -^3 I ! 1 .80 1 1 .98 1 


|__10__] j_1.67 1 1 1 


1 1 •'"' II ! •'*^ I ! i .82 1 1 1.02 t 


1 " I 1 ^-'^ 1 I 1 


I 1 •''^ II 1 '^3 ! I ! -76 ! ! 1.02 I 


11?! 1 1.50 1 1 1 
1 j I I j 1 


1 1 .85 II 1 .31 1 1 1 .88 1 1 1.07 1 


1 13 I 1 1.62 1 1 t 


1 1 -^^ II 1 -^M ' 1 .81 1 1 .97 1 


1 _J^_ 1 j__1.46_[ j 1 


1 1 -^^ II 1 -^^ 1 I 1 .69 1 1 .88 1 


1 15 1 1 1.65 1 1 1 


---- "|~" ~ ~ 1 ""■ II I 1 1 1 1 1 1 

j j .79 11 1 -3^ 1 1 1 .74 1 f .98 1 



TABLE 3.2 (cont'd ) 



JUNE 1986 



(mg/L) 



Page 2 of 2 



1 1 PR£-CHL0ftlNATlON || POST-CHlORlNATtON I 


I "*'t 1 CI? 1 1 1 RESIDUAL CI? I I CI? I ,.,, „ [ RESIDUAL CI? 1 


1 1 Oem. 1 Dos. 1 ""3 1 •*02 1 Free 1 Comb. 1 Total II bem. 1 bos. 1 '*"3 S°2 1 Free 1 Comb. 1 Total 1 


1 16 1 l^-^"* I 1 1 1 1 -75 11 1 .36 1 1 .78 1 I .95 1 
j 17 1 I 1-87 I 1 1 1 1 .81 II 1 .36 1 1 ,78 1 1 .98 1 

'If I [1-85 1 1 1 1 1 .75 II 1 .37 ( 1 .86 1 1 .96 1 

\__\l_\ LVJ.l! I |_ I 1 -^2 II 1 .38 1 1 .83 1 1 .92 1 

' fO_ 1 |A"^^J 1 1 1 1*^'' " 1 -34 1 1 .74 1 1 .96 1 

\.J_l_.\ \}:^^..\ 1 ! __ 1 |.-JA...|| L.-.ILI 1 .1^2 1 j .91 1 

' ff ' [.V.^J..' 1 1 1 1 -^^ 11 1 •■'^ 1 1 .80 1 ' .97 ' 

1 23 1 11-97 1 1 1 1 1 .74 M t .42 1 1 .71 1 1 .97 1 

1 24 1 1 1.51 1 1 1 1 1 .79 II 1 .50 1 1 .82 1 1 1.01 1 
1 25 1 11.78 1 I j 1 1 .75 II 1 .36 1 1 .77 1 1 .96 1 
1 26 1 12.26 1 1 1 1 1 .77 II 1 .45 1 1 .72 1 1 .92 1 
1 27 j 11-52 1 1 1 1 1 .77 11 1 .39 1 1 .76 1 1 .95 1 
I 28 ] |1-71 1 1 1 1 1 .77 11 1 .38 I 1 .75 1 ' .97 1 
1 29 1 [1-52 1 1 1 1 1 .80 11 1 .39 1 1 .84 1 t 1.03 1 
1 30 1 11.81 1 1 1 1 1 .74 II 1 .38 1 1 1 .84 1 t .93 1 

1 31 1 1 1 1 r 1 1 II 1 1 j 1 1 1 'l 

1 1 1 1 1 t 1 1 II 1 1 1 1 til 



TABLE 3.2: DISINFECTION PROFILE 



JULY 1986 



(mg/L) 



Page 1 of 2 



HOE WPOS PROTOCOL 




1 PRt-CHLORINATIOH || POSt-CHLflfttNATIbN j 


"*'t , t;?, 1 „„ :o , Rt!;iouALC, II n? i „.. i ^r-\ Rfsrcosrcr^^ 


1 Den. 1 Dos. 1 ""3 =*"? Free 1 Comb. TotaV H Dem. 1 Dos. 1 ^h | ^O^ f^^^ | Cbmb. I Total 1 


1 1 1 l-'3 1 ] .80 |] 1 .33 j 1 .88 1 1 .99 j 
1 2 1 1.53 1 1 1 .77 tl 1 .32 1 1 '.93" i" I'.V?" 1 

'— I"! ! ! i 1- - u 1 1 1 1 1 1 

' _f__ Lh". 1 ''^^ " 1 .36 1 1 .73 1 1 .92 1 

!...!.. 1 1 ^'^^ 1 I ' 1 .73 II 1 .34 1 1 .73 1 1 .89 1 
j__J 1 1 1.69 1 1 I 1 1 .77 It 1 .31 t 1 .73 1 1 .91 1 

\___t..\ [.!:Ji|. 1 1 ! 1. . •!!„!! ! -^^ ! ! .82 i i .93 1 

|__^__j !}:Z1| ! [_ [ ] r"'^ |! j .42 1 1 .70 1 1 .93 1 

]„.?,.[ ].3:fi[ 1 1 } |.:Z1..|| |.-:ill ] -3^ | ' .96 1 

\__,l,.\ \.h^2_\ 1 ] ] j..-Z!...||_ L.-ii! ! _ -76 1 1 .97 1 

]__|0_ 1 |__lj_5_2_] ] j j ].:J1..[] 1 -38 1 ' .77"! 1 "."gV"! 

j " j 1 2.00 1 1 1 j 1 -^^ 11 1 -^^ 1 1 ' .68 1 1 .90 1 

\__\l__\ \J:22.\ .| 1 j |.jil..]| LaIII 1 L -^6 ' ' .98 f 

|. " 1 - .| 1-^^ 1 1 1 1 1 ■'^^ il 1 -^^1 1 1 •^'* 1 1 -^^ 1 

1 15 1 1 1.95 1 1 1 1 ( .67 II 1 .38 1 1 1 .73 1 1 .91 1 



TABLE 3 2 (cont'd ) 



JULY 1986 



(mg/L) 



Page 2 of 2 



h '^ ?. HH ^^n I RESIDUAL gl? II ITr 1 1 1 RES I DUAL C I 7 

1 Pe"- I Dos. I ''"a I SOp i-n:- ,, I Comb. I^oun i -Ciiirfp^rr ^"3 SO^ - ^ree Comb. r T oui 

16 I I 1-61 I ( I I I .94 II I -36 I .86 !l.02 

■;;"'" |- ] I --| ! I M I I I I I I 

.::..] \}.'.^.i.\ I I ...| |.:!L..|]..„ I -^5 ' ' ' -83 I 11.02 

*^ j '1-89 1 ! I I l"76""lt r"38'l t— — -I------ 1 -j-™- 

I I 1 1 --I I 1 II -t 1 I- I-.: I-- I..". A 

" I ^'^^ I ! ! I I .77 II I .37 I I t .72 I 93 

' 1 1 1- I -I I- II 1 1 1 („: I 

.f?..j \}.±\.\ I .| ! ! -75 H I .38 I I I .76 I I .92 

.!!..j l\-M.\ I I I |.:!!-l||""J":3?j!!""J^^!^^^ '"%" 

?L.I \}J1.\ J j I |.:ZL-.||......]..:fe.| I ].. :Z1 ! \^-^° 

ll..\ \A-AL\ I I I |.:!L..|| |..:!o.| '|"™"|"J29"'V™^^ 

!!..| \Mi.\ |.. j ] |.:Zi...|| |..:!9.| j |3J""['"^^j!^?fL! 

?!.-' \.l-JiL\ I I [ ].:ZL..|] I.ii2.\ .] I...-8.2...! ! .91 

56.. I \.l}}..\ I j I |.:!™.|!.... I -47 I I I .93'"l" I'lTo'e" 

_2J I ! h!^.!.. Ill' '^^ " I -38 I I I .80 I I .98" 

2»..] ,'.!:^L| I I I |™-— 11 i-.:---u-- ' ' -so 1 "ii'.'oo" 

2?„| \.l:ll.\ I I j j.:Z?.,.|t lill I ' I .75' 1" '"1".%' 

30 I [1-84 j I I I I .81 II I .40 I I I .76 I "I'Te" 

31 ! I 1-75 1 I t ( I .82 II |"'38"t , l""82"" iVoo" 



TABLE 3.2: DISINFECTION PROFILE AUGUST 1986 



(mg/L) 



HOE WPOS PROTOCOL 



Page 1 of 2 



1 1 PRE-CHLOR NATION 1 1 POST-tHL6RtNAT16N I 


1 «*'t 1 ti? 1 RESIDUAL Cb II Cb 1 ,.,, 1 „ 1 RESIDUAL Cb 1 


1 1 Deal. 1 Dos. 1 ""3 ^^2 Free 1 Co«b. 1 Total II Den. 1 Dos. 1 "Hj , SO^ , f^ee 1 Comb. 1 Total 1 


111 1 1-^9 1 1 1 -83 II 1 .40 1 1 1 .82 1 1 1.02 1 

! ! 1 1 - 1 1 It- 1 1 1 t 1 -1 1 

12 1 1 1.78 1 t 1 .83 II 1 .37 1 1 1 .80 1 t 1.01 I 

1 1 1 1 1 1 II 1 1- 1 1 1 1 1 

3 1 1 1.71 1 1 1 ( .82 II 1 .35 1 1 1 .81 1 1 1.01 1 

1 1 t 1- 1 1 1 II 1 1 1 1 1 1 1 

1 _f_ 1 1 1.53 1 1 1 1 ,73 II 1 .37 1 1 1 .70 1 1 .92 1 

15 1 j 2.12 1 1 1 1 1 .78 II 1 .37 1 i 1 .86 1 1 .97 1 

1 __f_ 1 \.}_±\\ 1 1 1 ! -.IL.!] ! .•?! 1 I 1 .85 1 1 .97 1 

\__l__\ ! l™| 1 - 1 1 1 "^^ II 1 ■''° 1 1 1 .79 ' 1 .91 1 

|...?„j \.}.-±\\ '.. 1 1 |._-.?...|| ]..ilo„| 1 |..:ZZ...| \..i2L.\ 

\_„l_\ i.Ailt] 1 1 1 |..-.11..|| \..-JA.\ 1 |..iZL..| |,..-?1.| 

|..!°..| ].A-A^.|_. 1 1 .] |..l81„||_ |..-35_| 1 |_.;82_..| |.k-03. ! 

|..!1..| |.A-.l^.| 1 1 1 |._-.12__|| |...31_| 1 |„.75__| j .94. 1 

\__[l__\ \__i-_^.i\ j ! I L:!LJ! LilLi 1 1 -^^ 1 1 1-02 1 

[ 14 I 1 1.64 1 j j I j .80 11 1 -33 1 I ' .87 1 1 1.00 1 
j >5 1 I 2.05 1 I 1 j 1 -^^ II 1 •" 1 1 1 -^^ 1 1 -^^ 1 



TABLE 3.2 (cont'd.) august 1986 



(mg/L) 



Page 2 of 2 



1 1 PRE-CHLORINATION || POST-CHLORtNAttON | 


1 OATf 1 th 1 ,.„ 1 ,. 1 RESIDUAL Cb It Cb 1 ,,,, 1 .. 1 RESIDUAL Cb 1 


1 1 Den. 1 Dos. 1 ""3 1 ^^2 1 Free 1 Comb. 1 Total II Den. I Dos. 1 '^"3 1 ^°Z 1 Free 1 Coob. 1 Total 1 


1 16 1 1 ^•'^1 1 1 1 1 1 -^^ II 1 -^^ 1 i 1 -^^ 1 1 ^-^-^ 1 

1 17 1 1 1.71 1 1 1 t 1 .82 II 1 .33 1 1 1 .84 1 | .96 | 
1 18 1 1 1.65 f 1 1 1 1 .79 tl 1 .32 1 1 1 .82 | | .93 | 
1 19 1 1 1.68 1 1 1 1 1 .74 tl 1 .32 1 1 1 .83 1 | .94 | 
1 20 1 1 1.73 1 1 1 1 t .82 II 1 .41 1 1 1 .81 1 1 .99 1 
I 21 1 1 1.58 1 1 1 1 1 .78 II 1 .38 1 1 1 .80 t 1 .95 1 

1 — — * — — . !«.._..* l-»*.». I«».*..* l*__-.__ 1 *«•.*__«! *» — ..*- 1 ...,^. — * 1 J..---— 1 —. — .-- 1 —_--. — — 1 —__._ — . t — -^»« — — — 1. -_.. — — 1 . — - — -.- 1 

1 22 1 1 1.56 1 1 1 1 1 .76 It 1 .40 1 1 1 .73 1 1 .98 1 
1 23 1 1 1.37 1 1 1 1 1 .79 It 1 .38 1 1 1 .86 1 1 .97 1 
1 24 1 1 1.63 1 1 t 1 1 .83 It 1 .36 1 1 1 .87 1 1 .99 1 
1 25 1 1 1.71 I 1 1 1 1 .83 It 1 .37 1 1 1 .84 1 1 .98 1 
1 26 1 1 1.67 t 1 1 t 1 .83 It 1 .36 1 t 1 .87 1 1 1.03 1 
1 27 1 1 1.72 1 1 1 j j -^^ 11 1 -36 1 1 1 .79 1 1 .97 1 
1 28 1 1 1.88 1 1 1 t 1 .83 It 1 .37 1 1 1 .86 1 1 1.02 1 
1 29 j • 1.80 1 t 1 1 1 ,77 II ] -"^ 1 1 1 '^^ 1 1 .95 1 
t 30 1 i 1.53 1 1 1 1 t .76 II 1 .43 1 1 1 .81 1 1 .93 1 

1 31 t t 1 1 1 1 1 -"^^ II 1 -^0 1 1 1 -^^ 1 1 -^^ 1 



TABLE 3.2: DISINFECTION PROFILE 



SEPTEMBER 1986 (mg/L) 
HOE WPOS fROTOCOL 



Page 1 of 2 



1 PRI-CHLORIHATION | j POSt-CHLOR NATION | 


"*•' -J c? 1 1 RESIDUAL C 5 II Cb 1 „„ 1 .^ RESIDUAL Cb 1 


1 De«. ! Dos. 1 ""3 ^^2 \ Free I Conb. Total jj Dem. 1 Dos. 1 NH3 , SO^ f^^^ j Coiiib. 1 Total 1 


! , I 1 .. ! ' ' II 1 1 1 III 
1 1 1 ^•5'* 1 1 1 0.80 II 1 .40 1 I .84 1 1 99 1 

|— ; 1 1 t 1 -II 1 1 1 1 1 1 

_ _5 l-''2 1 1 0.86 II 1 .37 1 1 .88 1 1 1.00 1 

f... ?..!--. .1 ^'^^ I 1 I 0-'^'* " 1 .36 1 1 .82 1 1 .99 1 

1 _ f_| ! 1:!! ! ! ] ! 0.73 jj 1 .38 1 1 .si 1 1 .91 1 

]___^_] |-3:J?.I 1 1 1 ^-82 jj 1 .36 1 1 .81 1 1 .98 1 

j.._f_| |,f:3!.! j 1 1 L?i2?„|i 1 -^^ 1 ' -^^ ' ' .99 1 

|_J_[ \.}:IL\ 1 L. 1 Lp.-ZL.]] ! -.11 1 1 .69 I 1 .91 1 

|„J..[ \.}:]}.\ 1 1 1 |.P.-22.-|| |..dl.| ] \..-J} 1 1 -^^ 1 

]„.?._! ]J:il| j j ] |.P,7_9__||_ |„ll.| ! \..±l^ 1 1 1-02 ' 

]..!?__!_ jjjPl] j 1 1 |.p,7_6..|| ]__-5_l_^| 1 ! .-.e^.,.' " .94' 1 

1 " 1 1 ^"^^ 1 1 1 1 1 °-^'* II 1 *^^ 1 1 1 '" 1 1 ^-"^ 1 

\__[l__\ j.l-.ll| 1 j I ].P:®.^..|| \.j?l.\ 1 ! -78 ] ' .97 1 

1 ^^ 1 1 1.37 1 I 1 1 1 °-^^ ]| 1 -28 1 1 1 -^2 1 1 .94 1 
1 14 1 1 1.48 II]!! tJ-75 Ij I -^^ 1 ' 1 .71 1 1 .91 1 
1 15 1 I 1.52 III 11 0.73 II 1 •''^ 1 1 1 -^^ ' 1 .92 1 



TABLE 3.2 (cont'd.) SEITEMBER 1986 (mq/L) 



Page 2 of 2 



..... ^ J— PRt-LMLOR NATIOH || POST-CHLORtNATtflN | 


""'t (uz „„ 1 .(, 1 RESIDUAL CI, II Ch 1 „„ ,„ I ■ RrSIDUAlCb 


1 l_Oei«, DOS. 1 -3 1 •>"? 1 free 1 Comb. | Total II be«. TOos. 1 '*"3 ^0^ } -Free 1 Comb. 1 Total 1 


j_J6_ j 1 ^-'^l 1 1 1 . 1 0.76 II I-43 1 1 -^^ 1 1 -55 ] 
1 J^ j l.i-A^I 1 ' ' ' 0.80 M 1.45 1 |"."8"4""j |"'99"| 

|..l®..j \_}:^}_\ 1 1 1 |.£-:^^i]!!^I'i!v!^j'^'^"' """A-^"' ' '" 1 

[..!!..] [..m' 1 1 ]. |.P.-fi.|| |JA..! ... '".so""! ["'ge'l 

|. .??..! .l}:]^.\ 1 |.. 1 |.°-^.]|'"!^J!vh!j!^I'!A"™"^^ 

|..?!..[ j..i.-.ll| 1 ] 1 \.9.-J?._\\ |.-A1.,|. l-.J/j'^^ "i j'^gV 1 

[..?!..] \_}:!t\ [ 1 1 |.o-,75 II \jo"\' t" '["".vr"! r'"92"l 

]..?L| |..\-5.l| ] ]..JL"[.3.''].0-i!^]|^3Y-^^^^^^^ j' I""73"'l l";93"l 

[..!!.. j j.i'All 1 [ ] ]„q-,7A,|| \.'?1..\ 1 \..:ILJ ' -^6 1 

\.JL.\ \.}:J?.\ 1 1 1 |..q-.7A.|| |.-.ll..| L j .73 1 1 .95 1 

|„??..| \.}:!.i\ 1 j 1 |..q._7_8.]j [.-.tl..! 1 LjAL. 1 ! -^^ ' 

! 31 1 1 1 1 1 1 1 II " 1 1 { j j 

• • 1 1 - 1 t 1 1 II 1 1 1 t III 



TABLE 3.2: DISINFECTION PROFILE 



OCTCBER 1986 



(mg/L) 



Page 1 of 2 



HOE HPOS PROTOCOL 



1 1 ^ftE-tHLdftlNATIOH II PoiT-CHLdRlNAtlON 1 


! ^^^ ! h ^]\ ! Nil 


„ RESIDUAL Cp \\ Ch 1 „„ 1 ,. RESIdUAL Cb 1 


1 1 Den. 1 Dos. 1 ""3 


^"2 free 1 Comb. Total II Den. 1 Dos. 1 **h 1 ^^2 Free Comb. 1 Total 1 


1 1 1 1 
111 1 1-43 1 
1 1 j 1 


1 0.80 II I .39 1 1 .76 1 .97 1 
.._ 1 II 1 1 1 II 


12 1 1 1.51 1 

1 1 I 1 


_- 1 1 II 1 1 1 1 1 

1 } 1 0.74 II I .37 1 1 .78 1 1.00 1 


13 1 1 1.56 1 

1 ) 1 1 


I I 0.79 II 1 -^^ I 1 •''0 ' 1-00 1 


14 1 1 1.75 1 

1 1 1 1 


' 1 j 0-76 II 1 -40 1 1 .81 1 .92 1 


1 S 1 1 1.52 1 

1 1 j i 


1 1 "'^^ 11 1 '^^ 1 1 -^^ 1 -^^ 1 


16 1 1 1.54 1 

1 ( ( 


1 ! j 0-73 [{ '38 1 j .80 j .92 ' 


17 1 1 1.76 1 

1 1 1 1 . 


1 1 1 "'^^ II 1 "^^ 1 1 •''^ 1 '^^ 1 


18 1 1 1.63 1 

1 1 J ( .._. 


1 1 1 °'^^ II 1 *^^ 1 1 '^^ 1 ^-^^ 1 


1 1 1 1 -.-. 

19 1 1 0.93 1 

1 1 1 1 


1 1 I ^'^^ I! - 1 "^^ 1 1 "^^ 1 *^^ 1 


1 10 1 1 1.27 1 

1 1 1 1 1 


1 1 1 °"^^ II 1 "^"^ 1 1 1 '^^ 1 '^^ 1 


1 11 1 I 1.29 1 1 


1 1 1 ^'^^ II 1 ■^'' 1 1 1 '^^ 1 1 •^'' 1 


1 12 1 1 1.29 1 1 
1 1 j 1 1 


I 1 ! 0.79 {j 1 •''■'^ 1 1 1 .85 j j -^^ 1 


1 13 1 1 1.43 1 1 
1 i 1 ___j 


] ] |..Qx22-|| \.'Al..\ 1 |..-Z5...|- i -94 j 


\ lA \ 1 1.28 1 1 
1 _____! i_ 1 


t 1 1 °"^° 11 1 *^^ 1 1 1 -^^ 1 1 -^^ 1 


1 15 1 1 1.50 1 1 
1 1 1 1 1 


1 1 1 °'^^ II 1 '^^ 1 1 1 •^■' 1 1 ^-^^ 1 



Table 3.2 (cont'd.) OCTCBER 1986 



(mg/L) 



Page 2 of 2 



1 1 PRt-CHLORINATIOH jj POST-CHLORtHATlON | 


1 *«'t ' ^1?, I Nil 1 ^0 1 RESIDUAL CI? || d? 1 „„ j „ j RESIDUAL Clp 1 


1 1 Dem. 1 Dos. 1 ""3 1 '*^2 1 Free 1 Comb. 1 Total II bem. TOos. 1 *^h 1 ^^2 \ Free I ^mb. 1 Total 1 


1 16 1 1 1-38 1 1 1 I.I 0.75 II 1 .30 1 1 1 .86 1 | .94 j 

1 17 1 1 '^•"''"7 1 1 1 1 1 0.72'|| |"38' 1 1 1 .'7'8"| "" 'il" 

1 1 1 1 1 1 1 1 II 1 1 1 1 1- 1 1 

1 18 I 1 1.63 1 1 1 1 1 0.74 II 1 .42 1 | | ,78 j | .94 | 

|_|9 1 j_\-_35_l 1 j 1 1 0.78 II l"'«3 *l l" r"8T"| "r'97"| 

1 20 t 1 1.45 1 till 0.76 II 1 -40 1 1 1 '.85"'|' |""99"l 

[ 21 1 j 1.74 1 I I I 1 Q -^g II 1 .36 1 1 1 .79 1 1 .94 | 
j 22 1 1 1.36 1 1 1 1 1 0.79 II 1 -30 1 | | .83 | | 1.00 J 

\_M,_\ ]..V.!1| 1 1 ] ]..o...7.4.j| l',l\\ .! '™j":^"^'"' 1 '92"! 

' f5_[ L^-^^i 1 1 1 1 °-^^ II ' .41 1 1 1 .78 1 1 .97 1 

j_2_7_j 1..™^! 1 1 1 1 °*^^ II 1 '^^ 1 ' 1 .81 1 1 1.01 1 

' 29_j j 1.66 j 1 1 1 1 °'''^ II i '^^ 1 1 j .89 1 1 .99 1 

1 31 t 1 1.62 1 1 1 1 1 0.78 It 1 .33 1 \ 1 .79 j | .97"| 
1 1 1 1 1 1 1 1 II 1 1 1 1 III 



TABIE 3.2: DlSINFECTtON PROFILE November 1986 (mg/L) 

HOE WPOS PROTOCOl 



Page 1 of 2 



1 PRE-CHLOR 


INATION 1! POSt-tHLdR MATlON | 


1 DATE C ? 


HH3 1 SOj 


RESIDUAL Ch II Clp 1 ^,, 1 „ RESIDUAL CI 7 1 


1 De«. Dos. 


Free Comb. 1 Tota^ II De«. 1 Dos. 1 ^"3 t ^°2 Tree Comb, 1 Total 1 


1 1 1.53 




1 II 1 1 1 II 

1 0.77 II 1 0.38 1 1 0.78 | 0.92 1 
_ 1 11 


12 1.62 




1 1 0.79 II 1 0.34 ' 1 °-^^ 10-99 1 


} ^ 1,99 




I"--"- 1 1 II 1 i 1--^ 1 1 

1 I 1 0.75 !! 1 0.29 ! ! 0.74 1 0.92 | 


|_ _^ |__1._7_6_ 




1 1 1 1 1 1 1 1 1 1 

1 1 0.77 II 1 0.31 I I 0.72 1 0.92 1 


|...L.|......|.1.-61 




1 1 1 1 1 1 1 1 j j 

I 1 0.78 II I 0.29 1 1 I 0.77 j 0.95 1 


' _f__' |.1j13_ 




1 — _ [ 1 ij 1 1 [ 1 j 1 j 

I 1 0.77 II 1 0.30 1 1 i 0.73 \ \ 0-^3 I 


|...L|„ 1 1-45 




1 1 — II 1 1 1 1 1 1 1 

1 1 0.74 II 1 0.31 1 1 1 0.73 ! ! 0-91 j 


|. -.?„)'„ j 1-76 




1 1 II 1 1 1 1 1 j 1 

1 1 0.76 II 1 0.34 I I I 0.70 | \ O-^O j 


19 1 1 1.40 1 




1 ) II 1 1 1 1 1 1 1 

1 1 0-77 II 1 0-36 1 1 1 0.73 1 |0-93 | 


1 10 t 1 1.47 1 




[ I II 1 1 1 ^1 1 1 _ 1 

I 1 0-82 II 1 0-33 1 1 1 0,77 • ' 0.97 1 


1 n 1 1 1.55 1 




1 1 II \ 1 ( 1 1 1 1 

1 1 0.70 II 1 0,37 1 1 j Q^4 1 1 0.92 [ 


I " .!- 1 1-51 I 




1 ] 0.72 II 1 0,34 1 j 1 0.77 \ \ 0.91 \ 


1 " 1 1 '-'H 




1 1 11-^ 1 1 1 1 1 1 1 

1 1 0.78 II 1 0.34 j 1 j 0.81 1 1 0.94 j 


\ [*_\ |_1.42| 




1 1 0.75 11 1 0.36 1 1 1 0.78 | [ 0.98 \ 


1 15 1 I 1.27 I 




-| -"1 — * -"11- 1 1 "{' 1 1 ------- J 1 

j 1 0.80 jj j 0.34 j j j 0.79 j ' 0.95 j 



TABLE 3.2 (cont'd.) November 1986 



(mg/L) 



P«ge 2 of 2 



1 PRt-CHLORIHATIOH || mi-CHLflR NATION | 


""•' -r S'2, ' Nil ' '0 ' RfSlDUALCb It CI;. 1 „„ 1 „ RESIDUAL Cb -"l 


1 bem. 1 Dos. 1 ""3 1 -'O? 1 Free 1 Comb. J TotaV 1 1 bem. j Dos. 1 ^h ( ^0^ p^j^ ■ -Cornb. 1 Total 1 


j 16 1 1 1.07 1 1 1 1 1 0.76 II 1 0.37 1 1 0.78 | 0.98 | 
• 1^ 1 1 1.43 1 1 1 1 1 0.78 II 1 0.36 | | 0.76 j 0.94 | 
' 18 1 1 1.48 1 1 1 1 1 0.81 II 1 0.30 1 1 0.89 | 1.02 | 
1 19 1 1 1.371 lilt 0.75 It 1 0.30 j 1 0.73 j 0.91 [ 
1 20 1 I 1.54 t lilt 0.80 II 1 0.31 1 1 0.81 | 0.99 | 
j 21 1 1 1.44I II It 0.78 It 1 0.30 1 1 0.71 1 1 0.96 j 
j 22 I I i.60t II It 0.74 II 1 0.34 1 1 0.76 1 1 0.93 1 
j 23 1 I i.3g| II 11 0.77 It 1 0.29 t 1 0.81 1 t 0.94 1 

'25^ 1 . .{ 1-^^j 1 1 1 1 °*^® II I °-29 ' ' ' 0.76 1 1 0.98 1 

'27 j_ { 1.19} III! ^'^^ °-^^ ' ' ' ^■''^ ' ' o-^*^ ' 

! w_ ! ! i;3i! _ 1 1 I I °*'^ II I ^■^'^ I ' °-^ ' ' °-^'* ' 

1 31 1 1 1 1 1 1 1 II "( |'"""|" 1" , , 



TABLE 3.2: DISINFECTION PROFILE 



December 1986 



(mg/L) 



MOE HPOS PROTOCOL 



Page 1 of 2 



1 ,..,. rr PRE-CHLOR NATION jj POST-CHLORlNAttdK I 


"^'^ -, ^]\ Nil '0 RESIDUAL C J || th 1 ,.,, „ 1 RESIDUAL Cb 1 


1 _ ben. t Dos. ""3 -"z Free 1 Comb. Total 1 1 Deni. 1 Dos. 1 "^''s ^^2 1 Tree Comb. T Total 1 


1 1 1 1.05 1 1 0.72 II 10.34 1 1 0.72 | 0.88 | 
1 2 t 1.49 1 1 1 1 0.78 II 10-31 t 1 0.80 |"r.bo"| 

|. ..?..] j..i:f.[ j 1 1 .|„o.69 11 l_o-33 1 l__o.8i ""'"o'.e'g'l 

|..A.| \..\:V.\ 1 1 .„| |..0iZ3.|| |.q..34 1 I 0-95 .' 0.91 1 

]...?.. 1 |.i:f.[ ] j 1 |..g,Z3.|| |.0.:3ll _ j 0-5_3 1.0-89 1 

|...?..| [..i:il| 1 [„_ 1 .|..g,73.||_ 1.0.30 1 |„?:!i. ! o.-.^i. ' 

[,._'.. 1 |..h-!| 1 1 1 |..Qi74_jj j_0:30_] _ _ ! .?:Zf ! 0.90 1 

|...?..| |..h°?,' 1 1 l.....„|..9:!!.|| ].0,34_| ]„0:78_ j.P..88..| 

j.„!„| \..l'.il\ 1 1 1 |..9;!!.|[. |.0,30_|_ |_ 0,8_3_ |.P,92..] 

],.!°.,| \..l±\ ] 1 1 \..9:^L\\. |.0:37.] |_ |..P,7_8 1 | p,09.| 

,'..!!-.|„„..|,.hii| 1 1 1 ]..0:6Z.|| \±l'!_\ ] 1 0.81 1 1 ^^ 1 

[..*?_. j \.AiP.\ j 1 1 i-P.:Z5.|| |.?:?1| 1 Lp..73. ! \.S:li.\ 

1 *^ 1 I ^•'^^1 1 I II °-^^ II 1 °'^® ! 1 1 °*®^ 1 1 °'^ 1 

j *^ I ! 0.98} 11 11 "'^^ II 1 °*"^® 1 1 1 °*^^ ' °'®^ ' 
1 15 1 1 J 27J j j II "^'^^ II j 0.36 j 1 j 0.80 1 1 0.89 1 



TABLE 3.2 (cont'd.) December 1986 



(mg/L) 



Page 2 of 2 



1 1 PRE-CHLORINATIOH || POST-CHLOR NATION "1 


1 o*"t 1 L'7 1 „ 1 1 RESIBUAlCI? It th 1 ,.,, 1 „ ftESIBUALCb 1 


1 t Oem. 1 Dos. t ""3 1 ^"2 1 Free 1 Comb. 1 Total II bem. 1 Dos. 1 '*"3 1 ^0^ p^ee 1 Comb. 1 Total 1 


1 16 1 1 1.17 1 1 1 1 10.71 )| 10.30 1 1 0.84 | | 0.91 | 
1 1' 1 1 1-12 1 1 J 1 10.69 II (0.32 1 1 0.83 | | 0.91 | 
f 18 1 1 1.28 1 1 1 1 10.67 II 10.36 1 1 0.81 | j 0.90 | 

1 19 i i 1 1 1 1 1 II 1 1 1 " 

1 1 _LA-AI -°-7^. 0.39 0.79 0.91 ' 

1 1 |.A-PA _._ .0--I3^. Lo-,^?.! . 0-86 j I 0.94 1 

j. .?!..! - 1 °-^2 j 1 I 1 1 0.68 II 1 0.20 1 1 0.82 1 I 0.89 1 

1 _ff j j.A'.^-*I 1 1 1 j 0.70 jj 1 0.35 1 1 0.80 1 1 0.90 1 

! ^^__! LA-A^.I j ..{ 1 1 ^-J^ \\ 1 '^•^^ j j 0.83 j [ 0.92 1 

|..?^_.| L.0-.9.8| j ] j ! O-.H..!! |.9l3L| |_ 9-2^. 1 1 0-8^ 1 

[_27 _{__ j 1.29 j 1 1 1 1 °-^° 1! ' 0.32 1 1 0.82 1 1 0.91 1 

{._??-.! LA-A^i 1 j 1 j ^'^'^ 11 j °-^^ { ! 0-78 1 ' 0-8^ ' 

1 31 1 1 1.20l 1 i 1 1 0.73 II 1 0.34 | | | 0.84 | | 0.95 | 
1 I 1 1 t 1 1 1 M 1 1 1 1 ill 



TABLE 3.2: DISINFECTION PROFILE January 1985 



(mg/L) 



Page 1 of 2 



MOE HPOS PROTOCOL 



1 PRE -CHLOR NATION || POiT-CHlOR NAttON | 


1 "*'t , CI? 1 1 RESIDUAL C ? || Cb 1 „„ ,„ RESIDUAL CI? 1 


1 De«. Dos. 1 ""3 1 ■'"2 Free 1 Comb. Total 1 1 Dem. 1 Dos. 1 ""3 ^0^ p^ee 1 Comb. Total 1 


1 II 1 II 1 1 """" " I 1 1 

! 1 1 ^-^0 1 1 1 .73 M 1 .29 1 .77 1 .85 1 

> 1 1 1 -1 ( --I II -1 1 1 1 

• 2 1 1 1-^3 1 1 1 1 .79 II 1 .29 1 .80 1 89 1 

1 1 I--.— 1 1 1 — II 1 1 1 -— 1 

3 1 1 1.11 t 1 1 1 .76 II 1 .26 1 .78 1 .89 1 

\_*_\ \J:}Vl 1 1 1 ._ -^^ " ' -28 1 ".'8'3""l """951 

|__J_.| l}:}!_\ 1 ] .| \:]L..\\ |.J^ ! -^^ i "go'i 

[_ _f__|_ [..Vill ! 1 1 |.-.ll.„|l 1 -^^ 1 -^^ ' -89 ' 

|_._^_| \_}:}!_\ 1 __| '.•.l°...|| I..-AI.I '^^ 1 ^-00 ' 

IJ_\ l.\'}L\ ] [.... ...|.:^...|| \..:ll.\ " "!!!!^ '^".l^^^l ."i^l"] 

j...!.jj_ ]..m|._.„„l 1 L---I-1IL..11 \..-}l.\ .i!L..|.„. :?4_.| 

]__;o__| _\±}}_\ .| 1 1--?.— 11 \..:l\.\ .! 1 -^^ ' -55 1 

1 ** 1 1 ^"^^ 1 1 1 1 '^^ II 1 '^^ 1 1 1 -^^ ' -^^ ' 

j.J?__j |_o_-_^3.| 1 |, |.-Zl_..|| \..-}l,\ 1 ,L.iZ5...|..._ JL.I 

1 " 1 1 °'^^l 1 1 1 '^^ II 1 -^^ 1 1 1 -^^ 1 '^^ 1 

|.™..j.-....|.-l-°.l| |_- 1 1 ].-JA...|| I-.--25.1 1 |...iq.„|_ |..,88..] 

j *5 [ 1 0-87 1 1 1 1 1 -^5 ll 1 -25 1 1 1 .79 1 j .89 | 



TABLE 3.2 (cont'd.} JANUARY 1985 



(mg/L) 



Page 2 of 2 



1 1 PRE-CHL0RINA7I0N || POST-CHLORtNATlON | 


1 o^'t 1 <-', 1 1 1 RESIDUAL Clp M Cb ,.,, ,. 1 RESIDUAL Cb 1 


1 1 Dem. 1 Dos. 1 ""3 | -'02 1 Free 1 Comb, t Total II Dem. | Dos. '"'3 ^O^ , p^ee 1 Comb. 1 Total 1 


1 16 1 1 1-27 1 1 1 1 1 .73 II t .26 1 .73 1 1 .86 1 

]„l!..l . . 1 °'^^ III 1 1 .69 II 1 .25 1 .75 1 1 .82 1 

• |^__| |.f:fl| 1 1 1 1 .71 II 1 .28 1 .70 1 1 .84 ' 

'1^1 ! 3:3}! . 1 1 1 1 *'^ II 1 -^^ 1 -^^ 1 ' .85 ' 

j..f°._| ].3:?l! ] 1 1 l-:ll-|l |.-?-l L.'ll-.J „- 1 --91 I 

[..?|..| ].?:?!.[ 1 1 1 ..|_.-J1. !! ! -Al. 1 |..-7A...| L,-.88_ 1 

j 22 1 1 1.08 1 1 1 1 1 .76 II 1 .25 1 1 .77 1 1 .87 ' 

\_J_l__\ ! 3:33.] j ! | |.jj.^..|| \.:^L \ 1 -"^^ 1 1 -^^ 1 

\__ll_,\ ].3:?!.j 1 1 ] |-™..j| |..-2J_.i 1 I..-.7.6....L .„..L..8.6_.! 

j__27_' !3:_^!.. J ! .. . I |.-7^_||.. I -^^ I I 1 -^^ 1 1 -^^ 1 

j _29_j ! 3:?L|.- 1-1 1 1 :^1. II 1 ■■'^^ 1 1 1 -^^ 1 j .81 ' 

1 31 1 1 1.20 1 1 I 1 1 .73 II 1 .25 1 1 1 .76 1 1 .82 | 



TABLE 3.2: DISINFECTION PROFILE FtaraJARY 1985 (mg/L) 

HOE WPOS PROTOCOL 



Page 1 of 2 





PRE -CHLOR NATION If POST-CHLOrINATiON | 


1 DATE 


-T ? ?, Hii '0 RESIDUAL C ? || CI? 1 „,, 1 „ I RESIDUAL CI? 1 




Den. 1 Dos. «"3 502 Free 1 Comb. Total II De«. 1 Dos. 1 ^h I SO^ , f^^^ , Comb.T^tm 


1 1 


1 1 1.12 1 .75 II 1 .22 1 1 1 -77 1 | 
t 1 — __| _ 1 1 1 1 t 1 


87 1 


1 2 


1 1 1-18 1 .75 II 1 .24 1 1 1 .77 1 ' 1 ' 
1 1 j j I II 1 j 1 1 1 . 


88 1 


1 3 


1 1.11 1 1 1 .72 II 1 .25 1 1 1 .80 1 l" 

_| ,1 , .^1 ,1 ,,._ 1 , II 1 


83 1 


1 4 


1 1.22 t 1 i .77 II 1 .23 1 1 1 .70 | | 
1 .__ 1 __._.i , I 11 II II 


88 1 


1 5 
1- 


• 1.01 1 1 1 1 1 .77 il 1 .26 1 1 1 .73 1 1 
--( -| __| 1 1 1 II 1 III II 


88 1 


1 6 
1 1 


1 1.00 1 1 1 1 1 .74 II 1 .23 1 1 1 .70 1 1 
J 1 1 ,_i 1 1 II ..1.. Ill II 


83 1 


1 7 1 
1 1 


1 1 1 ~ 1 1 1 II 1 1 I 1 1 1 — 

1 1.22 1 1 1 1 1 .74 II 1 .23 1 1 1 .71 1 1 
1 1 ..._| 1 1 1 II _ 1 


83 1 


1 e 1 
1 j 


! 1.07 1 1 1 1 1 .74 M 1 .23 1 1 1 .73 1 1 
, I.-..--I ---1 1 1 1 II __!_ Ill II 


86 1 


1 9 1 
1 1 


1 1 *-- 1 1 1 1 II --( 1 1 ) 1 1 

j 1.06 j 1 1 1 1 .79 It 1 .23 1 1 1 .70 1 1 


87 1 


1 10 1 
1 1 


' 1 1 1 1 1 " II 1 1 1- 1 1 1 — 

!_^-^^| I 1 ! 1 •'"^ !! ' .23 1 1 1 .72 1 1 


89 1 


1 11 1 
1 j 


1 1 1 l- 1 l- II 1 "-^1 1 1 1 1 


83 1 


1 12 t 
1 I 


1 1.15 ] 1 1 1 1 -75 II ! -23 ! ! ! .83 I ! 


85 j 


1 13 1 
1 1 


1 1 1 1 1 1 II 1 --j- 1 1 1 1 

1 ^-16 1 1 1 1 1 -71 II I -22 1 ! ! .78 1 1 


83 j 


1 14 1 
1 j 


I 1.15 1 1 1 1 1 -72 II 1 -23 1 ] ] .80 1 1 


82 j 


1 15 1 
1 1 


1 1 1 1 1 -- 1 II 1 -- j 1 1"~* 1--- 1 


86 1 



TABLE 3.2 (cont'd.) reBRUARY 1985 



(mg/L) 



Page 2 of 2 



1 1 PRE-CHLORINATIOH || POST-CHLORlHAtlON I 


1 DATE 1 t?^ 1 „„ 1 ,0 1 RESIBUALfb II Cb 1 ,.„ 1 .. 1 RESIDUAL Cb 1 


1 I Deal. 1 Dos. 1 ''"3 1 ^^2 1 free 1 Comb. I Total II Dem. 1 Dos. 1 ""3 1 ^2 1 Free 1 Comb. ITotal 1 


1 16 1 \^'^^ 1 1 1 1 1 .72 II 1 -23 1 1 1 .78 1 1 .85 | 
1 17 1 1 1.07 1 1 1 1 1 .72 II 1 .23 1 1 1 .68 1 j .82 1 
1 16 1 1 1.11 1 1 1 1 1 .71 tl 1 .23 1 1 t .73 1 1 .82 1 
1 19 1 1 1.11 t t 1 1 1 .71 II 1 .24 1 1 1 .70 1 1 .83 1 
1 20 1 1 0.77 1 1 1 1 1 .74 II 1 .23 1 1 1 .71 1 1 .88 * 

1 ^* I 1 ^'^^ 1 I 1 ! 1 •^'' II 1 *^^ 1 1 1 :^^ 1 1 -^^ 1 

1 .^' 1 1 ^"^^ 1 1 1 1 1 '^° II 1 *^^ 1 1 1 -^^ 1 1 -^^ 1 
' J^_ j 1 1-48_|_ __ 1 |_ 1 1 ^71__ '• 1 .30 j j j .75 j j _.84_ | 

' f^__j ! ll^LJ 1 1 1 1.ll2__.|j |..;31_| j ! ...79 j ! ...86__! 

1 26 I 1 1*12 1 1 1 1 1 .72 II 1 .27 1 1 1 .72 1 1 .88 1 

t 27 ' ' i-15 ' t J t 1 .75 II 1 .28 1 1 1 .82 1 1 .91 1 

1 28 ' 1 1*°^ ' 1 ' ' 1 .67 II 1 .27 1 1 1 .72 1 1 .86 1 

' 29_ j j j j j j 1 ]j j j 1 j j j 1 

t 31 1 1 1 1 1 1 1 It 1 1 1 1 1 1 i 



TABLE 3.2: DISINFECTION PROFILE 



MARCH 1985 



(mg/L) 



Page 1 of 2 



MOE WPOS PROTOCOL 



1 1 PRt-CHLOR NATION 1 1 POSt-CHLORlNAttON I 


'"AIM i? 1 1 RESIDUAL C J II Cb 1 ,.,, 1 „ 1 RESIDUAL Cb 1 


1 I Deal. Dos. 1 ""3 I -*°2 free Comb, ^olal II Den. 1 Dos. 1 ""3 1 ^0^ | p^ee 1 Comb. T Total 1 


II II II 1 1 1 1 1 1 1 
1 1 1 1-32 I ) .76 II 1 .31 1 1 1 .65 1 1 .03 1 

1 1 — -I-- 1 II 1 1 1 1 1- 1 1 

1 Z 1 1.21 t t .77 II 1 .26 1 1 1 .91 1 1 .95 | 

1 1 1 1 1 1 II 1 1 1 1 1 1 1 

I 3 1 1 1.32 1 1 1 .79 II 1 .26 1 j | .86 j | .93 j 
1 1 1— — 1 1 1 II 1 1 1 1 1 .| 1 

14 1 1 O.^f; 1 1 1 .76 II 1 .29 1 1 I .77 1 1 .89 1 
1— — t ' 1— .— 1 1 -11 1- |.. 1 1 1 1 „| 

15 1 1 ..^7l 1 1 .76 II 1 .23 1 1 1 .71 1 | .86 1 
1- 1 1 1 1 1 — -— II 1 1 -f 1 1 1- 1 

16 1 1 1.09 1 1 1 .74 II 1 .23 1 1 1 .70 1 1 .88 1 

1 1 1 1 1 1 1 1 -M 1 1 --I 1 1 1 1 

\ 7 \ 1 1.32 1 1 1 1 1 .73 II 1 .31 1 1 1 .79 1 1 .85 1 

1 1 1 1 1 1 1 1 II— —1 1 1 I- 1- 1— — -1 

18 1 I 1.47 I 1 1 I 1 •''^ |! 1 .34 1 1 1 .77 1 1 .84 1 

j * ] 1 1.27 j j { j j .81 II I .29 i 1 1 .73 1 1 .91 1 
1 10 j 1 1.58 j 1 1 1 1 -^^ II j .29 1 1 1 .72 1 1 .88 1 
1 1* ] 1 1.22 1 j j [ 1 '^^ 11 1 "^^ 1 1 1 .76 1 1 .91 I 

' *f__j i..k25| |.„„__| 1 L-i!Z„|l L.i^O ! 1 ! ..-Jl. ! L..-11-I 

1 13 1 1 1.34 1 1 1 1 1 .78 1! 1 .29 1 1 1 .70 1 1 .92 1 

1 14 1 1 I.25I 1 1 1 t .71 II 1 .29 1 1 1 .66 1 1 .84 1 
1 1 1 1 1 1 1 1 II 1 1 1 1 — 1 --1 1 

1 15 1 1 1.081 1 1 1 1 .78 M 1 .30 1 1 1 .66 1 1 .87 I 



Table 3.2 (comu) march 1995 j^^^) 



Page 2 of 2 



11 PRE-CHLORINATION || POST-CHLORINATJON | 


1 "'^'t 1 *.'? I 1 1 ftrSlDUALHp II Cb 1 -.,, 1 ._ 1 RESIDUAL Clp t 


1 1 Oem. 1 Dos. 1 ""3 1 ^O^ , p^ee 1 Comb. 1 Total 11 bem. I bos, 1 ""3 1 ^^2 I Free 1 Comb. 1 Total 1 


till 1 1 - 1 1 II 1 1 1 1 1 1 — 

1 16 1 1 1.23 1 1 1 1 1 .81 II 1 .30 1 1 1 .74 
1 1 ..- 1 1 1.. II 1 1 1 


.92 1 


j 1' 1 1 1.26 1 1 1 1 1 .80 II 1 .30 1 1 1 .73 1 1 


.91 I 


j *8 j 1 1-11 1 1 1 1 1 ,79 II 1 .29 1 1 1 .78 1 1 


.92 1 


j W 1 1 1-18 1 1 1 1 1 .83 II 1 .28 1 1 1 .83 1 "l" 


.91 1 


j ^0 1 1 1.20 1 1 1 1 1 .75 II 1 .29 1 1 1 .77 1 "l" 


.86 I 


' _f]_ 1 ] 1.26 1 1 1 1 ! .75 M 1 .29 1 1 1 .75 t 1 


87 1 


] J^ J ! 3'^^ 1 I I ' 1 .74 II 1 .29 1 1 1 .69 1 1 


.86 j 


l..?L-l„- 1 ^-^^l 1 I 1 ! •^'^ !! ! -29 ! ! ! .si i i 


91 • 




88 1 


1 25 1 1 1.121 1 1 1 1 .74 II 1 .29 1 1 1 ,70 1 1 


88 1 


1 26 1 • 1.24 1 1 1 1 1 .77 II ( .29 1 I 1 .70 1 1 


87 1 


j 27 j 1 1.18 1 1^1 1 1 .72 II 1 .29 1 1 1 .73 j 1 . 


87 1 


1 28 ' I 1.33 1 1 1 1 1 .71 tl 1 .27 1 1 1 .68 1 1 


84 1 


1 29 j ' l.''3l 1 1 1 t .79 II 1 .29 1 1 1 .82 1 1 . 


90 1 


1 30 • 1 1.36 1 t t 1 1 .78 li 1 .29 1 1 1 .77 1 1 . 


94 ! 


1 31 1 1 1.23 1 11 J 1 .72 II .29 1 1 l'"74"" 

(Ill 1 1 1 1 II 1 1 1 1 1 1 


86 1 



TABLE 3.2: DISINFECTION PROFILE 



APRIL 1985 



(mg/L) 



Page 1 of 2 



HOE WPOS PROTOCOL 



1 PRE-tHLOft NATION II POSt-CHLOfttkATWN 1 


' "^'t CI? 1 1 RESIDUAL C? II Cb 1 ,.,, 1 ._ RtSIDUAL CI, 1 


1 ben. 1 Oos. 1 ""3 1 ^^2 Free Cwnb. Total II Dea. 1 Dos. 1 ""3 1 ^°2 Free Comb. T Total 1 


1 1 1 1.32 1 1 .70 )| 1 .29 1 1 .77 | .86 | 
1 2 1 1.40 1 1 1 1 .77 If 1 .29 1 1 .77 | .88 1 
13 1 1 1.39 1 1 1 1 .79 II 1 .24 1 t .83 1 .89 1 
1^1 1 1.16 1 1 1 1 .78 II 1 .24 1 1 .75 1 .88 1 
15 1 1 1.23 1 1 1 1 .76 II 1 .25 1 1 .73 1 .90 1 
] ^ j [ 1-11 1 t 1 1 I ■''^ 1! 1 .28 i 1 .71 1 .85 1 
1 ? I 1 1.29 j 1 1 1 1 .79 II 1 .25 1 1 .78 1 .91 1 
{ ® [ j 1.11 j { { { 1 ■®*^ i! j .24 1 * .72 1 .86 t 

1 '. 1 - \.^'3^ 1 1 1 1 1 '^^ 1! 1 •'^'* 1 1 ■^'^ 1 -^^ 1 
' |°_ ] |.1.-12_| 1 [ { ! -ll. !! 1 -^^ 1 1 •''^ 1 '^^ i 

1 n 1 1 1.34 1 1 1 1 1 .77 M 1 .29 1 1 1 .77 1 1 .89 1 
1 12 1 1 1.26 1 1 1 1 1 .79 II 1 .31 1 1 1 .80 1 1 .90 1 
1 13 1 1 1.15 1 1 1 1 1 .74 II 1 .25 ' 1 1 .80 1 1 .89 1 
1 14 1 1 1.21 I 1 1 1 1 •''^ II 1 -^^ 1 1 i -^^ 1 1 -^^ 1 



TABLE 3.2 (cont'd.) APRIL 1985 



(mg/L) 



Page 2 of 2 



1 1 PRE-CHLORINATIOH || POST-CHLOR NATION t 


! »"*'' ' ti? 1 1 I ftCSIBUALCb II th 1 „„ ,„ RESIDUAL Cb 1 


1 1 Dem. 1 Dos. 1 ""3 1 •'^2 1 free 1 Comb. 1 Total II (Jem. 1 Dos. 1 "^''a ^0^ p^gg | C6(nb.~T Total i 


1 16 1 1 ^-21 II 1 1 , 1 .76 11 1 .27 1 .74 1 1 .83 | 

[_J^__j LhfLl L. 1 1 1 "^^ II 1 -^"^ ' .80 1 1 .90 1 

[_??_[ ! !:.\" ! 1 1 . I 1 '^^ II 1 -^^ ' .69 1 1 .85 1 

j__!^ 1 ! }:ff ! 1 1 1 1 ■'''' II ' -26 1 .73 1 1 .89 1 

|. .??..! [.5:??.|.. [ 1 j |.:7i..|| |..-?7..| .jJl.l LiS^. ' 

j _fl j ! ?:Jl! { .. j J 1 .73 II 1 .27 1 .71 1 1 .86 1 

\_JJ__\ j.3:.\l[ 1 1 1 L-Ji„|] \.:}°. \ .68 1 1 .85 1 

\_ll..\ \.}:r..\ 1 1 1 L:Ji..|| \.:?2.A -^^ 1 1 -^^ 1 

\__ll__\ j.h'ff! ! 1 ! L:7_l. !| ! J^ | j .71 i i .82 1 

[_57__j !3:3l! 1 j L. . J •'^^ II 1 -^^ 1 1 1 ■''^ ' ' .83 1 

[_» ' ! 3:3?! I ! . | . | •''^ || 1 '^^ 1 1 1 *^° 1 ' .8? 1 

! 31 1 1 j 1 1 1 1 "i» "1 1 1 1 1 ■"" 

' 1 1 1 t 1 1 I II t 1 t 1 lit 



TABLE 3.2: DISINFECTION PROFILE 



MAY 1985 



(mg/L) 



Page 1 of 2 



MOE WPOS PROTOCOL 



1 ME-CHLOft fiATION II POST-CHLfiRlNAtlON 1 


1 DATE C , 1 RESIDUAL C 


? II Cb 1 „„ 1 „ RESIDUAL th 1 


1 Oe«. Dos. ""a 1 ^°2 free Cowb. 


Total II De«. I Dos. 1 ""3 1 ^^2 Free Comb. I Total 1 


1 1 1.14 1 


.76 II 1 .27 1 1 .71 1 .87 1 


t 2 1 i.ie i 1 1 

1 1 [., 1 j 


.73 n 1 .29 1 1 .70 I .85 ' 


13 1 1 1.27 1 1 1 

I I 1 1 1 1 


.77 M 1 .27 1 1 .71 1 .86 ' 


1 < 1 1 1.20 1 1 1 

1 1 1 1 1 j 


.75 II 1 .27 f j .66 1 81 1 


1 S 1 1 1.30 1 1 1 1 

1 1 1 .| j i 


.80 1 1 1 .27 1 1 .68 1 .84 ■ 


16! 1 1.25 1 1 1 1 

1 1 1 ._| i ... I j 


.77 II 1 .27 1 1 .71 1 .88 1 


17 1 1 1.13 1 1 1 1 

1 1 1 1 1 . 1 1 


.72 II 1 .24 I j .72 1 .80 ' 


let 1 1.19 1 1 1 1 

1 1 |_ 1 1 1 1 


■74 II 1 .26 1 1 .70 1 .83 | 


19 1 1 1.24 1 1 1 1 


.74 11 I .27 1 j .62 1 .82 j 


1 10 1 1 1.28 1 1 ■ t 1 

1 1 j I . j. __«.|« _- 


.76 II 1 .31 1 1 .59 1 .90 1 


1 11 I 1 1.19 1 1 1 1 


.72 II 1 .28 1 1 .74 1 .82 1 


1 12 1 1 1.28 1 1 1 1 

i._. 1 i__ 1 t_, 1 ( 1 


.72 II 1 .28 1 1 .69 1 .82 1 


|._. 1 1 1 1_^ 1 1 1 

1 13 1 1 1.09 III II 


.71 II 1 .30 11 .66 ] 1 .81 ] 


1 U 1 j 1.37 1 1 1 1 1 
i__ .!._.,_._ 1 _____■_!. 1 l__ ..1 


.74 11 1 -^1 1 1 -69 1 1 .84 j 


1 15 1 1 1.07 1 1 1 1 1 
1 1 1 1 t 1 II 


' ^-"11" -~l* 1 I"- — ---(--- --| "l" t 

■ 74 II t .31 1 j 1 •'''^ 1 1 -^^ 1 



Table 32 (cont'd ) 



MAY 1985 



(rog/L) 



Page 2 of 2 



1 f PRE-CHLORINATIOH || POST-CHLORINATION I 


\Mn\ t? 1 1 1 RESIDUAL Cb II th 1 ,,,, 1 „ 1 RESIDUAL Cb ( 


1 1 Oeni. 1 Dos. 1 ""3 1 ^^2 \ free 1 Comb. 1 Total II bem. TDos. 1 ""3 1 ^Oj , p^ee \ Comb. 1 Total 1 


1 16 1 11-23 1 1 1 » . 1 .74 M 1 .32 1 I 1 .64 I 1 .83 | 
J >7 1 11.16 1 1 1 1 1 .76 II 1 .32 1 1 1 .63 1 1 .81 1 
[ 18 1 1 1.77 1 1 t 1 1 .70 II 1 .42 1 1 1 .70 1 1 .81 1 
1 19 1 1 1.24 1 1 1 1 1 .75 II 1 .30 1 1 1 .71 1 1 .84 1 
1 20 1 > 1.29 1 1 1 1 1 .75 tl 1 .34 I 1 1 .71 1 1 .82 1 
[ 2> 1 t 1.32 1 1 1 1 1 .76 M 1 .31 1 1 1 .77 1 1 .89 1 
j 22 1 1 1.23 1 1 1 1 f .71 II 1 .31 1 1 1 .68 1 1 ,84 1 
• 23 1 1 1.25 j 1 1 1 1 .73 1] 1 .31 1 1 1 .60 1 ' .82 ' 

' J5 _] ! l-Al.l 1 1 1 .. .. L-^^. 11 1 ■^'' 1 1 1 -^^ 1 ' '^^ ' 

1 2? j ] 1.35 1 I I I 1 .75 II 1 .40 1 1 1 .71 1 1 .91 1 

1 J? 1 ! ^-^^ 1 1 1 1 1 '^^ 11 1 '^^ 1 ' 1 .73 1 1 .93 I 
1 31 1 1 1.38 1 1 1 1 1 .81 tl 1 -28 1 1 t .77 1 | .88 } 



TABLE 3.2: DISINFECTION PROFILE JUNE 1985 



(mg/L) 



HOE WPOS PROTOCOL 



Page 1 of 2 



1 PRE-CHL0RIHATI6N || POSt-CHLfiftlNAtlON 1 


1 DATE CI? 


„„ 1 .n RESIDUAL C > II th 1 „,, 1 ,- 1 RESIDUAL Cb 1 


r Den. 1 Dos. 


""3 1 -°Z Free Comb. Total II Den. 1 Dos. 1 "Hj , SO^ , p^^g ^-^ [^^otal 1 


1 1 

1 1 1 11.28 

1 i 1 


1 II 1 1 i 1 II 
1 .84 II 1 .28 1 1 1 .71 I .93 1 


1 2 1 11.28 
1 1 1 


-. 1 1|__ — 1 1 1 j j 1 

l-l 1 •" II 1 -^n 1 ! •■^1 ! -85 I 


1 3 1 11.24 
( j 1 


1 1 1 II 1 1 1 1 1 1 

! 1 1 -^^11 1 -26 I 1 I .62 1 .80 1 


14 1 1 1.43 
1 1 1 


1 \ II 1 -I [ 1 [ 1 

1 ! 1 -^^ I! ! -^2 ! 1 1 69 ! .88 * 


1 5 t 11.32 
1 1 1 


I 1 1 -l II 1 1 j 1 1 j 

1 1 1 '^2 1! ! -35 ! ! ! -70 ! .88 ( 


1 6 1 (1.35 
1 1 1 


i- • ---i 1 1 11 1 1 — — 1 J 1 1 

1 1 1 1 •^'^ II 1 -^n I 1-76 ! .91 ) 


17 1 1 1.52 
1 1 1 


* 1 •• 1 1 \ II 1 1 1 1 1 1 

-- - 1- 1 1 1 *^^ 11 1 '^^ 1 1 1 -^^ 1 -^2 1 


t S 1 11.28 
1 1 1 1 


I ] 1 1 -"^^ II 1 -32 1 1 1 .66 I .84 ! 


f 9 1 11.45 1 
1 1 1 1 


------ 1— -----|-- — ---- 1--- 1 II 1 1 1 --| 1 1 

1 ! 1 1-''® II 1 -^^ 1 1 1 -^2 I .90 ] 


1 10 1 1 1.45 1 
1 1 1 1 


— ----- 1-" — --[-- — -— _ |.__-. — 1 — . 1 1 _ 1 1 _ — 1 1 j 1 1 

1 1 1 1 -^"^ II 1 -^^ 1 1 1 •" 1 I -92 ! 


1 11 1 11.27 1 


-..—.| ------- 1 1 1 II 1 1 . _-| 1 1 1 1 

1 1 1 I-"- II 1 -36 1 ! 1 -69 1 1 .86 1 


1 1? 1 11.28 1 

1 1 1 i 


1 1 1 |.-.ll— 11 |.--3A.| 1 1 .58 j 1 -82 1 


1 13 1 11.34 1 


1 1 1 1'^^ 1! 1 -^^ ! ! 1 -68 ! ! •ee ! 


t 14 1 11.57 1 
1 \ (__ 1 


1 ! ! I '^^ 1! 1 •^'' ! I I -^8 ! ! -82 ! 


1 15 1 11.48 1 
1 1 1 1 


*"""""" l""~ -l-.--«.----l---- — -l ll-..-.-l. .-I --.-..- 1 l__ 1 l__ 1 

t 1 1 1 *^^ II 1 '^^ 1 1 1 "^^ 1 1 '^^ ' 



TABLE 3-2 (cont'd) JUNE 1985 j^^^, 



Page 2 of 2 



1 1 PR[-CHLORINATIOH || POST-CHLORlNAttfiN | 


1 DATE 1 C? 1 1 ! RfSIbUALCb M th 1 ,.,, ,„ } RESIDUAL Clp 1 


1 1 Oeni. 1 Oos. 1 ""3 1 ^0^ , f^^g | f.^ | Total || bem. TOos. 1 '***3 ^°2 \ free 1 Comb. 1 Total 1 


1 16 1 1 1-44 1 1 1 1 1 .76 It \ -^ \ 1 -^^ 1 1-^1 1 
1 1' 1 1 1.19 1 1 1 1 1 .75 II 1 .32 1 1 .73 1 1 .90 1 
j 18 1 1 1.30 1 1 1 1 1 .76 II 1 .31 1 1 .68 1 1 .83 1 
1 19 1 1 1.47 1 1 1 1 1 .76 II 1 .28 1 1 .69 1 1 .87 1 
1 20 1 1 1.66 1 1 1 1 1 .70 II 1 .33 1 1 .69 1 1 .84 1 
j 21 1 1 1.38 1 I 1 1 1 .65 II 1 .34 1 1 .58 1 1 .81 1 
1 22 1 1 1.75 1 1 I 1 1 .72 II 1 .39 1 1 .60 1 1 .83 1 
' 23 1 I 1.54 I 1 1 1 1 83 II 1 -33 1 ' .86 ] • .98 ] 

' f^ ' Ll:Z?-| 1 1 j L:Z?— -11 1— -^Li .- 1 J^° 1 1 '^^ 1 

1 27 1 ' 1.58 1 1 1 1 1 .77 II 1 .35 1 1 1 .76 j 1 .90 1 

1 29 ' 1 1-71 1 1 1 1 1 .78 II 1 .38 1 1 1 .73 1 1 .91 1 
1 31 1 1 1 1 i 1 1 II t 1 1 1 t 1 1 



TABLE 3.2: DISINFECTION PROFILE 



JULY 1985 



(mg/L) 



Page 1 of 2 



MOE HPOS PROTOCOL 



I PRE-CHLOR NATION 1| P0St-CHLClRINAtt6N I 


•"^'t , t? RESIDUAL Clp II Clp 1 ,.,, 1 „ j RESIDUAL Cb 1 


1 De«. 1 DOS. ""3 •*°2 free 1 Comb. 1 Total II Dem. | Dos. 1 ""3 1 ^^2 1 Free Co«ib. 1 Total 1 


III 1 1-51 1 1 .84 II t .41 1 1 1 .76 1 1 
j___f j |_l-_83 1 1 .77 M 1 36 i' 1 i'"^'' 1 , 

1 J 1 ! VAL . 1 1 1 1.72 II 1 .39 1 1 1 .66 1 1 

1^1 I 1.53 1 1 1 1 .70 II 1 .39 1 1 1 .65 1 1 

If' LVAl ! 1 1 1 1 "^^ 11 ' .40 1 1 1 .75 1 1 

' _f__' ! 1:1L| 1 1 1 1 -J^ 11 1 ■''^ 1 1 1 -^^ ' ' 

j I J. i.l'ALJ |„- L 1 1 '^^ II 1 •'*■' 1 1 1 '^2 ' ' 

[___?_ j \}.-ii\ !_ 1 1 L'.ii„.l| LiiLi ..! L -63 1 1 

j.._?..| I'.i-.!.^..] j 1 L L-.ii...|l |..di.| !.. L;Z§ 1 j 

1 10 1 1 1.52 1 1 t 1 1 .84 II 1 .43 1 1 t .77 1 1 1 
1 12 1 1 1,56 1 I I I 1 .69 II 1 -^6 I 1 ' .77 1 ' • 

\__[^\ \}_:il\ 1 1 1 |.l!L-_|| 1-.:!°-] 1 1 .81 I 1 1 



TABLE 3.2 (cont'd.) JULY 1985 



(mg/L) 



Page 2 of 2 



. ,, ,. , PRE-CHLORINATIOH || POST-CHLOR HAttON | 


I"*''', «-•?, ' lu, > '0 ' RESIDUAL Cb II Op 1 „„ ,^ RESIDUAL Cb 1 


1 1 Oe«. 1 Oos. 1 ""3 1 ^^2 1 Free 1 Comb. 1 Total II Dew. I Dos. 1 ""3 ^0^ p^g^ | Comb."! TStfTl 


■ III ( 1 - 1 1 II 1 1 '1 \ 1 

1 16 1 1 1.60 1 1 1 1 1 .81 II 1 .46 1 .70 1 1 1 

1 1 1 1 1 1-- 1 1- II 1 1 1 1 J 

j_ ;^__[ !.3:7l! 1 ' ' ••■^3 It 1 .47 1 .78 t 1 1 

' J^_ j I.A'J^ 1 I ' ' 1 .72 II 1 .46 1 .72 1 1 t 

!.-!! 1 1 ^'^^ ' • ' ' 1 .81 II 1 .42 1 .75 1 1 1 

j__fO__| |.3-.^°! .. 1 ! ' 1.73 II 1 .35 1 .78 1 1 1 

[__f*__[ .|..VAl| 1 ! 1 ! -Al . II ' .43 1 ^69 1 1 t 

j.,ff_[ |.A-.ll| 1 1 .1 |.-.lt...|| L-''! ' .81 1 1 1 

\__ll_.\ |.A-.ll[ 1 1 1 |.-.ll...l| \..'1°..\ .75 1 1 1 

j " j j 1.70 j 1 1 1 1 .83 II 1 .49 1 1 .81 1 1 1 
27 1.66 1 i 1 ( .74 II 1 .32 1 1 1 .70 1 1 1 

[ -| ! !! 1 1 1 1 1 1 1 

' »_ j . ! ^•''.H 1 j 1 j .72 II 1 .37 1 1 1 .70 1 1 1 

1 31 1 1 1.64) 1 1 J 1 .80 II 1 .40 1 1 |'"8i""| | | 

1 1 1 1 r r 1 1 II 1 1 1 1 III 



TABLE 3.2: DISINFECTION PROFILE 



AUGUST 1985 



(mg/L) 



Page 1 of 2 



MOE HPOS PROTOCOL 



1 1 PRE-CHLOR NATION || pOST-CHl6r NaTIOn I 


'"*"',. '^I^,. ' Nil '0 RKIDUAL Cb (1 C? „„ 1 ,. RESIDUAL CI? 1 


1 1 De«. 1 Dos. 1 ""3 -»"2 Free 1 tomb. 1 Total II be*. '^Dos. "Ilj , 50^ f^ee Comb. 1 Total 1 


111 1 1-55 1 I 1 .81 II .35 1 .76 | .90 | 

L— ?- I 1 ^"^^ 1 ! 1 -^^ '! -^^ ' -^^ ' -^^ ' 

' ^_ j lA'Al.l 1 I 1 '^^ 11 '^^ ' -^^ ' -^^ ' 

!.. ^. 1 j 1-52 j 1 j 1 j .75 M .36 1 .66 1 .91 1 
15 1 1 1.46 1 1 1 1 t .78 II .36 1 .70 1 .90 1 
1*1 j 1.48 1 1 1 1 1 .79 11 .37 1 .80 1 .92 1 
1 ' j j 1.52 1 1 1 1 1 .82 II .38 1 .75 1 .96 t 

|__f _j ! ^L^.S..! 1 j 1 |.llL..|| i -"^ 1 1 -^^ 1 -^^ 1 

' _^_ ' |_l-.11.| 1 1 1 |_llL..|| 1 -It II -^^ 1 1 -^^ 1 

' J°_ 1 !A-.11_| 1 1 L J :.Z^.„|L. 1 -^^ 1 1 -^^ 1 1 -^^ 1 

1 H 1 1 1.93 j j 1 I ] •''^ 11 1 •^■' 1 I .90 1 1 .98 1 

• 1^ __[ ! ii!^.| I ^ ! 1 l^'JJ -iL . 1 -^° 1 . 1 1 -^3 1 1 '^^ 1 

1 13 1 1 1.96 1 1 1 1 1 .82 11 1 .51 1 1 1 .99 1 1 1.10 1 

1 15 1 1 1.87 1 1 I 1 1 .76 II 1 .42 1 1 1 .86 1 1 .95 1 



TABLE 3 2 (cont'd ) 



AUGUST 1985 



(mg/L) 



Page 2 of 2 



1 1 PRE-CHLORINATION || POST-CHLORtNATtON \ 


' W't 1 Ct? 1 „„ 1 .0 1 RESIDUAL Cb II th 1 „,, 1 „ 1 ftlSIDOALCI, 1 


1 1 De«. 1 Dos. 1 ""3 1 ^^2 1 Free 1 Comb. 1 Total II bem. j Dos. 1 ""3 1 ^°2 | Free 1 Comb. ITotal 1 


1 16 1 1 1-^1 1 1 t 1 1 ■''^ II 1 '^^ 1 1 1 '^^ 1 1 '^^ 
1 17 1 t 1.73 1 1 1 1 1 .80 II 1 .47 1 I 1 .81 1 | .97 | 
1 IB t 1 1.79 1 1 1 1 1 .79 II 1 .44 1 | | .83 | | .98 | 
1 19 1 1 1.54 1 1 1 1 1 .82 II 1 .42 1 | | .81 | | .97 j 
1 20 1 1 1.86 1 1 1 1 1 .60 M 1 .48 1 | | .71 | | .88 | 

' f*_ [ _ I 2.40 j j 1 1 1 .71 [1 '61 1 1 1 .81 • 1 .95 ' 
i 22 \ 1 3.00 1 1 1 1 1 .70 II 1 .70 1 1 1 .82 1 1 .93 1 
1 23 1 1 3.20 j 1 1 t 1 .69 II 1 .47 1 1 1 .81 ' ' .92 ' 

' f*' ! A'-llI 1 j 1 |.l-.°Ji..i| 1 ,'^ 1 I 1 1-0'' 1 1 i-20 j 

'_27__| \,}_-JJ_\ 1 1 1 L ■.^^.||..J -32! 1 1 .71 1 1 -26 1 

j _29_ j LA'A®.! 1 L. ..1-1 .-V^ II 1 -^^ 1 1 1 *^^ 1 1 -^^ 1 

1 31 1 i 1.68 1 1 1 1 1 .72 tl 1 .43 1 | | .76 | 1 .90 1 



TABLE 3.2: DISINFECTION PROFILE seftbiber 1985 (mg/L) 

HOE WPOS PROTOCOL 



Page 1 of 2 



PKL-CHLOR NATION || POSt-CHLlJRlNAtlON | 


"«'t ■ <•■?■ HH ' SO . RESIDUAL Cb II Ch t „„ 1 „ 1 RESIDUAL Cb ' 1 


1 ^. Dos. 1 ""3 1 ^°2 Free 1 Co«b. I Total II De». 1 Dos. 1 "Hj , SO^ , p^^^ Comfa— 1 iuUi 1 


' * ^-^^ • t 1 1 1 -^7 II 1 •43 1 1 1 .71 j .90 
j- , 1 1 I ,. , ,,_ J , 1 1 1 1 

.„:. ' ' ' 1 .88 H 1 .44 1 1 1 .79 1 .98 1 
!..-! 1 I ^'^^ 1 ' ' ' 1 .79 U 1 .34 1 1 t .83 1 'go'l 
' / ] [ 1-64 J 1 f 1 1 .78 II 1 .36 1 1 1 .78 1 .89 1 
] 5 [ j 1-72 1 j 1 } 1 .68 II 1 .37 1 1 1 .76 1 .92 1 

j___f_l_ \}_±i\ 1 ! 1 1 '^^ '1 1 -35 1 1 1 .87 1 1.05 1 

\___l_\ \}_-}}\ 1 1 ' t .78 tl 1 .42 1 1 1 "34 'l 1 .98 1 

' JJ Li'.f.-1 1 1 1 1 .79 II 1 .39 1 1 1 .76 1 1 .92 1 

|...!„| \y.:ll.\ 1 j j |,.i!!..]| \..:tL\ ! ! :?L ' ""i.oo' 1 

]..!°„] .|.l-.!8.|.. 1 1 1 \..-ll..\\ l..:^.!! 1 1 -79 I 1 .97 1 

[.„*?„ j \J:±1.\ 1 1 j |..:!L-|| '..ilLi 1 1 -^^ ' ' ^•^'^ ' 

1 H 1 1 1.65 1 ( 1 1 1 .79 II 1 .44 1 1 1 .73 1 1 .94 1 



TABLE 3.2 (cont'd.) September 1985 



(mg/L) 



Page 2 of 2 



1 I PRE-CHLOft NATION || POST-CHLOR NAtlON | 


1 "*'t 1, u? 1 1 RESIDUAL Cb II th 1 ,.,, 1 ,. RESIDUAL Cb 1 


I 1 Oe». 1 Dos. 1 ""3 1 •^^2 Free 1 Comb. 1 total II Oem. | Dos. 1 ""3 1 ^^2 Free 1 Comb. 1 Total 1 


1 1 1 1 1 - 1 1 II 1 1 1 f 1 ' 1 

1 16 1 1 1.78 II ) . 1 .81 II 1 .37 1 1 .93 1 1 .99 | 
1 1 1 1 1 1 1 II 1 -1 1 1 1 1 

[ 1' • 1 1.8'> 1 1 1 1 .79 II 1 .47 1 1 .90 1 1 1.00 1 

[ »8 1 1 1,81 1 1 1 1 .73 II 1 .41 t 1 .78 1 1 .93 1 
j *9 1 1 1.86 1 1 1 1 .79 II t .41 1 1 .73 1 1 .92 1 
j 20 1 I 1.69 1 1 1 1 .75 M t .41 1 1 .73 1 1 .97 1 

j f]_ [ ! \-5J.! I 1 1 .75 II I ,40 1 1 .82 1 1 .96 1 

j 22 1 1 1,73 1 1 1 1 1 .75 II 1 .52 1 1 .80 1 1 .95 1 
j 23 j I 1.71 1 1 1 1 1 .79 It 1 .52 1 1 .84 1 t 1.03 1 

1 25 I 1 1.92 1 1 1 1 1 .94 II 1 .46 1 1 .92 1 1 1.08 1 

1 27 ' 1 1-76 1 |! r ll 1 .76 II 1 .38 1 1 .82 1 1 .93 1 

1 29 1 1 1.65 1 1 1 1 1 .77 II 1 .49 1 1 .88 1 1 .96 1 

i""1 i I I ! 1 1 li 1 ! 1 1 '! I 



TABLE 3.2: DISINFECTION PROFILE ootcber 1985 



(mg/L) 



Page 1 of 2 



MOE WPOS PROTOCOL 



1 1 PRE-CHLORINATIGN || POSt-CHLfiRlNAtiOH 1 


1 WFt 1 C ? 1 1 RESIDUAL C 


2, , II C ? 1 mi ' 'n RESIDUAL Cb I 


1 1 Dem. Dos. J ""3 ■*''2 Tree 1 Comb. 


Total II Dem. Dos. 1 ""3 1 ■*°2 Free 


Comb. 1 Total 1 


1 1 1 1-58 1 1 1 1 


.78 II .44 1 1 .96 


1 1.02 I 


1 2 1 1.59 1 1 1 1 


.79 II .41 1 1 .77 


1 .93 1 


1 3 1 1.56 1 1 1 1 


.75 II .42 1 1 .81 


1 .94 1 


1 4 1 1.50 1 1 1 1 


.74 II .41 1 1 .85 


1 .96 1 


15 1 1 1.56 till 


.77 II .42 t 1 .79 


1 .92 1 


16 1 1 1.17 1 1 1 1 


.79 II .42 1 1 .81 


1 1.00 1 


17 1 1 1.34 1 1 1 1 


.72 II .42 1 1 .75 


1 .92 1 


18 1 1 1.56 I'll 


.80 11 .40 1 1 .81 


1 .99 1 


19 1 [ 1.35 III!, 


.78 II ,39 1 1 .79 


1 '^^ \ 


1 10 1 1 1.56 1 II 1 


.80 II .41 1 1 .89 


\ .97 1 


1 11 1 1 1.54 1 1 1 1 1 


.77 II .42 1 1 .80 


1 .98 1 


1 12 1 1 2,00 III II 


.73 11 1 .44 1 1 1 .68 


1 .93 1 


1 ^^ 1 1 ^'^^ 1 ' 1 1 1 


.81 II 1 .49 1 1 1 .90 


1 .99 1 


1 " 1 1 ^-^ 1 1 1 1 


.77 M 1 •''^ 1 1 1 -^^ 


1 .99 1 


1 15 1 1 1.48 1 1 1 1 1 


.75 II 1 .49 1 1 1 .74 I 


1 .98 1 



TABLE 3.2 (cont'd.) octcber 1985 



(mg/L) 



Page 2 of 2 



1 I PRE-CHLORINATIOH || P0ST-CHLbRlHAtt6N I 


1 DATE 1 U7 1 „ 1 1 RESIDUAL CI? II Cl7 1 ,,,, 1 ,„ 1 RESIDUAL Cb 1 


I 1 De». 1 ftos. 1 NK3 1 SO2 1 free ^omb. I Total II ftem. TOos. 1 ""3 1 ^0^ | p^ee | Comb. 1 Total 1 


1 16 1 1 1.54 1 1 1 1 .75 It 1 .45 1 1 1 .82 1 1 .99 1 
j 1^ j 11.49 I I 1 1 .73 II 1 .47 1 1 1 .79 1 1 .98 ' 
1 18 1 j 1.21 I I 1 1 .76 II 1 .48 1 1 1 .77 1 1 .94 ' 
j 19 1 1 1.62 1 1 1 1 ■''^ II 1 .46 1 1 j .83 1 1 1.00 • 

1 ^° 1 1 ^'^ 1 1 1 1 "^^ Il 1 '^^ 1 I 1 -^^ 1 ' ^-^^ ' 
j _fj_ [ \}.'.\l\ 1 _| |. .ill.. II L:?9.| I |..i?l._.| Lj?2-.| 

\_ll__\ Iji'.iil 1 ! _ |..iZZ..|| L:i?.| 1 L-i?9„.L La8-.| 

\„ll_\ |Ai1L| 1 1 |.-iI5_H |„i45 j j_ |..z§4...|.. |,...%..| 

1 24 1 1 1.65 1 1 1 1 .76 II 1 .47 i 1 1 .78 1 1 .97 1 

j « j 11.46 I 1 I 1 .79_ It 1 -^S ] 1 1 -82 1 1 1.00 ] 

1 26 ] 1 1.40 I 1 1 j I .78 jj 1 ■''^ 1 1 1 -^^ ' ' -^9 ' 
t 27 j j 1.26 j j j j .73 jj 1 •''^ 1 1 1 •^'* 1 ' -^^ ' 
1 28 1 ' 1-45 1 ' ' 1 .71 II 1 .48 1 1 1 .80 1 1 .93 1 
1 29 ' 11.51 1 1 1 1 .77 II 1 .46 t 1 1 .83 1 1 .97 1 
1 30 1 J 1.65 1 I 1 1 .78 II t ,47 1 t I .83 1 1 1.00 1 
1 31 1 11.72 1 i"" 1 ("" 1 .73 II |".4l"| 1 '78"'| " \~"'9V' \ 



TABLE 3 2: DISINFECTION PROFILE 



NOVE?«ER 1985 



(mg/L) 



Page 1 of 2 



MOE HPOS PROTOCOL 



1 1 PRE-CHLORINATION || POST-CHLOR 


NATION 1 


1 DATE 1 c ? • N,i 1 '0 mimi t? M Cb 1 ,,,, 1 „ 


RESIDUAL Cb 1 


1 1 Den. Dos. 1 ""3 | ^^2 Free Coinb. Total II Den. 1 Dos. 1 ""3 1 ^°2 


Free 1 Comb. 1 Total 1 


t 1 1 1.48 1 1 .75 1) 1 .42 1 1 


.63 1 1 .91 1 


1 2 1 1.47 1 1 1 .83 II 1 .41 1 1 


.80 1 1 1.03 1 


13 1 1 1.47 1 1 1 .82 1 1 1 .42 1 1 


.78 1 1 1.00 1 


t 4 1 1 1.46 III 1 .03 II 1 .41 1 1 


.80 1 1 1.00 1 


15 1 1 1.41 1 1 1 1 .76 1 1 1 .43 1 1 


.75 1 1 1.00 1 


16 1 1 1.54 1 1 1 1 .75 11 1 .42 1 1 


.89 1 1 .98 1 


17 1 1 1.45 1 1 1 1 .73 M 1 .43 1 1 


.76 1 1 .91 1 


1 B 1 1 1.45 1 • 1 1 ' -'^ 1! ! .45 1 1 


.72 1 1 -^^ 1 


19 1 1 1.40 1 1 1 1 1 .74 II 1 .45 1 1 


.77 1 1 .94 1 


1 10 1 t 1.27 1 1 1 1 1 .78 II 1 .53 1 1 


.82 1 1 .93 1 


1 11 1 1 1.27} 1 1 1 1 .77 M 1 .47 1 1 


.81 1 1 .99 1 


1 12 1 1 1.37 1 1 1 1 1 .80 M 1 .43 1 1 


.88 t 1 1.02 1 


1 13 1 1 1.42 1 1 1 t 1 .77 II 1 .44 j [ 


.78 [ j .97 1 


1 H 1 1 1.64 1 1 1 1 1 .76 II 1 •''^ I i 


.80 j 1 .99 1 


t 15 1 1 1.33 1 1 1 1 1 .73 II 1 .45 1 1 


.78 I j .95 j 



Table 3.2 (cont'd ) ncve>ber 1985 



(mg/L) 



Page 2 of 2 



1 1 PRE-CHLORIHATION || POST-CHLORIHATION | 


j "*'^ I, S'?, ' mi ' '0 ' RESIDUAL Cb II Cb 1 ,.,, 1 „ 1 RESIDUAL Cl7 1 


1 1 OM. 1 Oos. 1 ""3 1 -»0? 1 Free 1 Comb. I TotaV 1 1 bem. I Dos. 1 '*"3 1 ^0^ , p^^p | (-Q^t, yUiiVi 


1 i 1 1 r 1 - 1 1 II \ 1 1 1 1 1 1 

f 16 1 |l-36 1 1 1 1 1 .76 II 1 .43 1 1 1 .78 t 1 .97 | 
\__ll_\ I'i'fA ! 1 ' ' 1 .78 II 1 .44 1 1 1 .81 1 1 .96 1 

!.,!?-jZ!!!|^^'l"Zj"!!^™ '"^ ' ' l"''^"'l "i""'9rl 

\__\l_\ j.VAl.l 1 ! ' 1 .81 H 1 .44 1 1 ' |".'79" 1 l'l!oi 1 

j 20 1 11.25 1 1 1 1 1 .76 II 1 .44 1 1 1 .82 1 1 .97 I 
[ fl j 1^-27 1 1 1 1 1 .72 II 1 .39 1 1 1 .82 1 ' .95 ' 
[_J2 J _|3:J?. ' 1 ' 1 ! -JA. !| ! -37 1 1 1 .76 1 1 .91 1 

|..?^..| \h^}\ 1 1 ! L-.l°...|| \..-liA 1 L.-.iL.J .-1 .-55 ] 

\„ll__\ ]i-!i,| .! !.. ! |..-7i. !! L-.ll.! 1 . . 1 -^^ 1 ' -^^ ' 

]__2_7__[ \}:J^_\ [ [ { ' -JS jj 1 -"^ 1 ' ' -84 ' 1 .94 1 

\__29\ |i*.^. ! 1 1 1 1 "^^ 11 1 '^^ 1 1 1 -78 1 1 .94 • 

1 31 1 1 1 \ 1 t 'i 1 1 1 1 ! 

1 1 1 1 1 ! 1 1 II 1 1 1 1 III 



TABLE 3.2: DISINFECTION PROFILE 



IgCEMBER 1985 (mg/L) 
HOE WPOS PROTOCOL 



P«ge 1 of 2 



1 PRE-CHLOR NATI6N || POST-CHLflRtNAtlON I 


1 OMt ci7 t RESIDUAL C 


1? II CI? 1 .„ 1 „ RESIDUAL CI? 1 


( De«. 1 Dos. t ""3 -'O^ p^gg Comb. 


Total II Oen. 1 Oos. 1 ""3 1 ■*"? Free 1 Comb. 1 Total 1 


1 1 1 
1 1 1 l^S^ 1 
j--^ 1 j 1 


•78 jj 1 .39 t 1 .79 1 1 .91 j 


1 2 1 1 1.39 1 

I... 1 1 1.. 


.79 II 1 .37 II .81 1 1 .97 1 


13 1 1 1.28 1 1 1 1 

1 ( 1 1 1 1 ,_ _,j 


.79 11 1 -^^ 1 ' .87 1 1 .97 1 


14 1 1 1.22 1 1 1 1 

1 1 1 1 I j 


.78 II 1 .29 1 1 .80 i 1 .92 1 


15 1 1 1.28 III! 

1 1 1 1 1 1 1 


.71 II 1 •■^^ 1 1 -77 1 1 .93 1 


16 1 1 1.18 1 1 1 1 

1 _i . 1 1 1 _| 1 


• 77 jl 1 .31 1 j ■^■^ ! 1 -^^ ' 


17 1 1 1.27 1 1 1 1 


•73 I j j .34 II .75 1 1 .91 | 


1 e 1 1 1.50 till 

I 1 I I I j 


.77 M 1 .39 II .79 1 1 .89 1 


19 1 1 1.36 1 1 1 t 

1 1 1 1 1 j 1 ._ 


.76 II 1 .33 II .82 1 1 .93 1 


1 10 t 1 1 . 30 1 1 1 1 

1 1 i j j i I 


.73 II t .33 II .77 1 1 .88 1 


1 11 1 t 1.29i i 1 1 


.75 I j I .34 1 I .76 1 1 .89 1 


1 12 1 1 1.34 1 1 1 1 1 

j j 1 1 i 1 1 1 


.77 II 1 .33 1 1 .78 1 1 .95 | 


IM..\ |.A?.l| ..|...._-.| 1 1 


.71 jl j .34 II .75 1 j .92 | 


1 ** 1 1 ^'^^1 III 


.80 1! 1 .35 ] ! .80 1 1 .92 ' 


1 " 1 1 -M II II 


_ II 1 1 1----..-| J. •__.._ 1 1 

.81 11 1 -^^ 1 1 1 •''^ 1 1 -^^ 1 



TABLE 3.2 (cont'd.) cecember 1985 



(mg/L) 



Page 2 of Z 



"^^, 1 ^^~ -n- PRE-CHLOR NATION || POST-CH LOR NATION | 


u^'t 1 ^M -\ „„ 1 .p 1 RFSIBUAL CV 11 th 1 „„ 1 ,„ RESIDUSTTT; 


De«. Dos. 1 ""3 1 -'^2 1 Free 1 Comb, j Total |[ bm. TDos. 1 ""3 1 ^0? Free 1 Coolb. 1 TotaT 


'III 1 1 - 1 1 nil I " 1 — ^ — 1 1 

! 16 1 1 1-23 1 1 1 1 1 .81 II I .33 1 1 .81 1 1 .98 1 
1 1 1 1 1- -I-- 1 1 II J 1 1 1 1 

1 1' ! Il-O^ 1 1 1 1 1 .74 II 1 .31 1 1 .74 1 1 .91 1 

":---- 1 1 1 1 1 --I 11 1 -I 1 1 1 1 

],_|?_ 1 |.V-f..L L ' ' 1 .71 M 1 .31 II .70 1 1 .88 I 

! 19 I I 1-^1 ! 1 1 1 1 .76 II t .32 ) 1 '76"'| i'.ag'i 

1 1 1 j _| 1 _., , ji 1 1 1 1 1 

[..f?__j \.\\l\\ 1 ' .. ' 1 .70 II 1 .36 1 1 1 .79 1 1 .87 I 

|__fl 1 j.V.!l.L j ' ' 1 .74 II 1 .36 1 1 1 "ss'l 'l".90 1 

|..ff..| \}_'}}J^ } 1 !...™|!.^ij]!!^^jr''!'' ' ' 1 '^82"'! I""88"l 

\J.l.\ |.l:^3 1 1 |....*.^!|'"™|"^i"||'!!™i"^^^^ 

j,_?5 .j l\±l\ 1 1 1 |..-.!2_.|| 1 _•'' ' ' 1 .76 1 1 .88"! 

[_J_7__| \}_-}j_\ j j j \_'J} |] 1 .32 t 1 1 .74 1 1 .87 1 

j__29_ • _ _ jO.93 1 1 1 1 1 ,77 II 1 .43 1 1 1 .72 1 1 .90 1 

1 31 1 11.28 1 1 1 j 1 -64 II 1 .36 | "| ("67 "1 ("81" 

'- - 1 1 1 1 1 1 i II 1 1 1 1 III 



TABLE 3.2: DISINFECTION PROFILE januato 1984 



(mg/L) 



MOE WPOS PROTOCOL 



Page 1 of 2 



1 PRE-CHLOR 


NATION 1) POSt-CHLORlNATtON j 


I """ ft ■- ^ I WU ! SO 


RESIDUAL CI, II Cb „„ 1 .^ 1 RESIDUAL O? 1 


1 be*. Dos. t ""3 1 ^"2 


Free 1 Comb. 1 Total II Den. 1 Dos, ""a 1 -"0? 1 Free 1 Comb. 1 Total 1 


1 1 1.02 1 1 


1 1 II 1 1 1 1 1 1 

1 1 -72 II 1 .27 1 1 .78 1 1 .91 | 

1 i_ III II III 


1 2 1 1.23 1 1 


1 J II 1 j 1 1 1 1 

I 1 -'^ II 1 •^'' 1 I -^^ ! ! -94 ! 


j 3 1 1 1.02 1 1 


J 1 II J 1 1 1 1 1 

1 I -^^ I! ! -33 ! ! -71 ! 1 .88 1 


1 4 1 1 1,12 1 1 


1 1 II 1 1 1 1 1 1 

1 1 -^^ II 1 -3^ I I -84 ! ! .99 ! 


1*1 1 ^'^^ 1 1 


1 1 II 1 1 J 1 1 1 

1 1 -'^ II 1 '^^ 1 1 -^1 ! ! .99 ! 


16 1 1 1.21 1 t 


1 1 fi 1 — 1 1 1 1 __•_■'.-'-__ 1 

1 1 .69 II 1 .34 1 1 .78 1 1 .94 1 


17 1 1 1.17 1 1 1 


1 1 It 1 1 1 1 1 j 

1 1 .70 II I .34 I 1 .78 t 1 .94 1 


16 1 1 1.24 1 t 1 


1 1 -^2 II 1 .31 1 1 .78 1 1 .95 1 


19 1 1 1.17 1 1 1 


- 1 1 - II 1 1 1 1 j 1 

1 1 .75 II 1 .34 1 j .83 1 I 1.00 1 


1 10 1 1 1.30 1 1 1 


1 1 .73 jl j .36 1 1 1 .81 1 1 .97 | 


1 11 1 1 1.24 1 1 1 


1 1 •'^M! ! -35 ! ! ! .82 1 1 .99 1 


1 12 1 1 1.18 1 1 1 


1 1 -^^ II 1 -3^ 1 1 1 -81 ! 1 .96 ! 


1 13 1 1 1.24 1 1 1 


1 1 II [_ 1 1 |_ 1 1 1 

1 1 -^^ II 1 '^^ 1 1 1 -84 1 1 .96 1 


1 M 1 1 1.28 1 1 1 


! 1 •''^ 11 1 -^^ 1 1 1 -82 1 |l.03 I 


1 15 1 1 2.51 1 1 f 


-------- 1---- — 1 II 1 --| 1 f 1--_ 1 1 

1 1 "^^ ll 1 •" 1 1 1 -^^ 1 1 -^^ 1 



TABLE 3.2 (cont'd.) JANUAIW 1984 



_ (mg/L) 



Page 2 of 2 



1 PRE-CHLORINATION || POST-CHLOR KAtlON | 


1 "*'^ ' '-|2, 1 „„ 1 ^0 ' RESIDUAL Cb II CI? 1 ,.,, I „ RESIDUAL Cb 1 


1 1 ben. ( Dos. 1 ""3 1 ■'^Z 1 free 1 Con*. 1 Total II Dem. 1 Dos. 1 "Hj , SO^ p^^^ Comb. "ITauT 1 


1 1 1 1 1 1 ■ j i II 1 1 1 

j 16 t 1 1.41 1 1 1 1 . 1 .72 II 1 .28 1 j .83 1 .98 | 

\_M__\ [,v".] 1 ! ' ' •■'^ " '-32 • 1 '70 rVeVi 

[ _J^__[ j_V.f__L . ! 1 ' 1 .74 II 1 .32 1 1 .84 f 1 .96 1 

1 |9__j \.\'.^1,\ 1 ' . ' ' -70 " '-35 1 1 "78'"l l"V94 1 

j_J°_ j j.V.?. ! 1 j 1 1 .75 11 1 .38 1 1 ,90 1 1 .99 1 

j _f]_ j ! -1:".^.° ! ! . . 1 1 1 "^^ 1' ' .33 1 1 .88 1 ' .95 ' 

1-?? -1 . . 1 ^'^^ \ j ' ' 1 .65 II 1 .34 1 1 .72 1 1 .91 1 
\_il_\ \}.'.ll\ 1 1 [ Ll?.„]L 1 •''^ 1 1 -^^ ' • .96 1 

,'..??„]_ \}_'}^__\ ] { j 1. .:!!..! 1 |.:?!..! 1 L.:!L. ! | ^-^^ \ 

j_27_ 1 . 1^*^^ 1 1 ] ! 1 .67 II 1 .31 1 1 1 .80 1 1 .91 1 
j_M_[ \}:_ll_\ 1 . . 1 1 1 "^Ml ] -33 1 1 1 .82 1 1 .93 1 

1 31 1 1 1-46 1 1 1 1 1 .77 II 1 .31 1 1 l'"84'"|"' |'"97 | 

■ 1 1 i 1 1 1 1 II 1 1 1 t ill 



TABLE 3.2: DISINFECTION PROFILE 



FEBRUARY 1984 (mg/L) 



Page 1 of 2 



HOE WPOS PROTOCOL 



! 1 PRE-CHLGRIHATION II POST-CHLORlNAtlON | 


1 DATE 1 Cj RESIDUAL C? II Cb 1 ,.,, 1 .„ 1 RESIDUAL Cb 1 


1 1 De«. Dos. ""3 ^°2 Free Comb. Total II Den. 1 Dos. 1 ^h 1 5°? 1 Free Comb. 1 Total 1 


1 1 1 1.35 .66 II 1 .31 1 1 1 .79 | .93 | 
1 2 1 1.39 .68 1! 1 .34 1 1 1 .75 1 .90 1 
13 1 1 1.33 .68 II t .34 1 1 1 .71 1 .96 1 
14] 1 1.68 1 1 1 .67 II 1 .34 1 1 1 .80 1 .93 1 

15 1 1 1,50 1 1 1 .69 M 1 .34 1 1 1 .77 1 .92 1 

16 1 1 1.54 1 1 1 .74 II 1 .34 1 1 1 .79 1 ' .98 ' 
I 7 1 1 1,60 1 1 1 .74 II 1 .34 1 1 1 .91 1 • 1.01 ' 
1 8 1 I 1.43 j j 1 1 ' _.69_ II [ .34 1 j 1 .79 1 { .95 | 

' _^ _| j.A-All 1 L- 1 |.._-JA.|| |.--JA_| 1 |._i^^„.| 1 __:?§.- 1 

1 10 1 1 1.47 1 1 1 1 1 .71 11 1 .35 1 1 1 .81 1 1 .95 1 

1 11 1 t 1.57 1 1 1 1 1 .76 11 1 .35 1 1 1 .91 1 1 .99 1 
1 12 1 1 1.33 1 1 t 1 1 .75 II 1 .34 t 1 1 .85 1 1 .98 1 
1 13 1 1 1.53 1 1 1 j 1 •''^ II 1 •■'^ ! 1 1 -^^ 1 1 -^^ ! 
' 1* • • 1.70 ' j 1 I 1 '^^ i! 1 ••'^ I I I ^-^^ I I ^-^^ I 
1 15 1 1 1,56] ! 1 1 1 -^^ It I -^^ 1 1 1 .77 1 1 1.02 1 



Table 3.2 (cont'd.) FESmARy 1964 (mg/L) 



Page 2 of 2 



1 1 PRE-CHLORINATION || POST-CHLORlNAtldN [ 


"*'t 1 t? 1 1 ftESIBUALCl? II Ch 1 ,.,, 1 „ 1 RESIDUAL Cb 1 


1 ) Oe«. 1 DOS. ""3 1 -*02 1 Free 1 Comb. 1 Total II Den.. 1 Oos. 1 '*"3 1 ^0^ , p^ee 1 Comb: T Total 1 


1 16 1 1 1-38 1 1 1 1 .85 II 1 .30 1 1 1 1.01 1 11.05 | 

|..!-.J 1 ^"^^ ' ' ' 1 .68 II 1 .31 1 1 1 .88 1 1 .90 t 

j_18_j 11.68 1 1 1 1 .68 II 1.36 1 1 l""93"'l '".gV"! 

[__|9 _] !^_:^.^, ! 1 I 1 1 .84 II 1 .30 1 1 1 .98 1 11.03 1 

[_^0_ 1 |.h?!.| 1 j 1 1 -80 II 1 .25 t 1 1 .85 1 1'Vse' 1 

j 21 1 1 1.54 1 I I 1 1 .80 II 1 .25 1 1 1 .88 1 1 .99 1 

\_JJ_\ \},'jil\ 1 ! 1 1 ■''^ |] 1 -25 1 1 1 .85 1 1 .94 1 

\.,ll,.\ |,h1i| { ] 1 |..:®.L.|| \.lII..\ 1 |..:Zf...| L-89.. ! 

j 25 I 1 1.31 j 1 I 1 j .81 II 1 .23 1 1 1 .80 1 1 .95 1 
\_JJ__\ \}.iiiJ^ ! j 1 L:"..|| \.ilL.\ - . 1 ] .82 1 1 .98 1 

1 29 j [1.24 1 I 1 1 1 -^^ 11 1 '^^ 1 ' 1 .92 1 1 .99 ' 

i::i?::iz:L::i::::i:::::i::::i:;:i::;;:ii:::::::::i:::l 

1 31 1 1 1 1 ( 1 1 II 1 1 1 1 1 1 1 

> 1 1 t t 1 1 1 M 1 1 1 1 III 



TABLE 3.2: DISINFECTION PROFILE "pJI^h 1984 



(mg/L) 



MOE WPOS PROTOCOL 



Page 1 of 2 



I 1 PRE-CHLOR KATI6M || POST-CHLOR NATION 1 


"^^E ' C^?,, Nil '0 RESIDUAL C ? jj CI? „,, 1 „ RESIDUAL CI? 1 


Oein. Oo_s. ""3 -^2 Free Comb. Total II Den. 1 Dos. **h \ ^0^ f^ee 1 Comb. 1 Total 1 


f , ! n c„ III 1 III 
* ^'^° .80 II 1 .25 1 .82 1 1 .98 | 

— ■-- II 1 1 1 1 1 

' 1-23 1 .78 II 1 .25 1 .79 1 1 .95 1 

' J 1 1 l-_37 j 1 .80 II 1 .26 1 .87 1 1 .96 1 

j f__| |_l-_24 j 1 1 1 .73 II 1 .25 1 .79 1 1 .93 1 

|__J..| \}.:^1.\ ] 1 1 |..i!L.]| (..:?! ). . -^6 ' ' -30 ' 

|...?„| \},:ll.\ 1 1 1 |..i!!..|] \..-Al 1 ! .:^L. ! ! -84 ' 

|,„.'„| |_h?..[ [. 1 1 |..:!?.-|| |..:^i „ ! !:!?...! ' •" ' 

18 1 1 1.34 1 1 1 1 1 .82 II 1 .32 1 1 .88 1 1 1.00 1 

19 1 1 1.28 1 1 1 1 1 .77 II 1 .31 1 1 1 .82 t 1 .96 1 
1 10 1 1 1-23 1 II 1 1 .78 II 1 .31 1 1 1 .84 1 1 .96 1 
1 n I 1 1.23 1 1 i 1 1 .75 II 1 .31 1 1 1 .82 1 1 .92 1 

\__ll__\ \_b_lt_\ 1 1 ] 1 -^^ 1' 1 -32 • 1 1 .84 1 1 .97 1 

1 *^ 1 1 ^'^^ 1 1 1 1 1 '^^ 11 1 ■''^ 1 1 1 .88 1 1 .89 1 

]_J^__j j.hll_| 1 1 1 |„;IL.|L„ 1- -^i 1 1 1 -88 ] ' .91 1 

1 15 I I 1.20 I 1 j j 1 .82 11 1 -31 1 I [ .95 1 I 99 1 



TABLE 3.2 (cont'd.) MARCH 1984 



(mg/D 



Page 2 of 2 



1 1 PRE-CHLOR NATION || POiT-CHLORlHAtlON | 


I o^'t 1 , t|7 1 1 RESIDUAL Cb II Cb 1 „,, .. 1 RESIDUAL Cb 1 


1 1 Oe«. 1 Dos. t ""3 1 ■*^2 free 1 Comb. 1 Total II bem. 1 Dos. 1 ""3 ^O^ , p^g^ | Comb. 1 Total 1 


j _»6 1 |l.40 1 1 1 . 1 .73 II 1 .31 1 1 .87 1 1 .92 1 

j„!.'..| \^:^]..\ 1 .....| ].:7A..|L... ! .-.^.o ! L-AL.J L:?9..| 

' {f__[ 1^-^^ j 1 j 1 .79 II 1 .31 1 1 .79 1 1 .94 1 

[__!« _j \h°L\ 1 1 |.:,l^„J! . '"-^'' '".Vi'i 1 "99"' 

[_??,,! |3j3_8__j 1 1 |..-f5._]l 1 .31 j |..-.82.'.|^._..J,797..| 

• fj J [1.03 [ ] 1 1 .87 II 1 .25 1 1 .31 1 1 1.13 1 
j 22 1 II.6I [II II .94 II 1 .32 1 i .17 1 1 .92 1 
j_23 1 li.os 1 [ [ 1 1 ■''^ 11 1 •^'' 1 ' .28 1 1 .98 1 

j 25 1 11.50 I 1 1 1 1 .87 II 1 .34 1 1 .90 1 1 1.05 1 
1 27 j |2.90 j 1 I j 11.35 II 1 .40 I f 1 .72 1 1 1.00 1 
1 29 j jl.54 1 1 j [ 1 *'^'* II 1 '^^ 1 ' I .59 1 1 .88 1 

1 31 1 12.02 1 1 j 1 1 .70 II 1 .31 1 1 1 .68 "| |".'9o'"| 

1 1 1 1 1 1 1 1 II 1 1 1 1 III 



TABLE 3.2: DISINFECTION PROFILE 



APRIL 1384 



(mg/L) 



Page 1 of 2 



HOE HPOS PROTOCOL 



PRE-CHLOR KATION || POST-tHLORlNATtdN 1 


1 o«ii , t ?, 1 „„ ,„ RESIDUAL C ? It Ch 


1 „„ 1 ,n 1 RESrOUAL Cb 1 


1 Dm. Dos. I ""j -^^l Free 1 Conb. Total jj Den. I Dos. 


1 ""3 1 50? 1 Free 1 Comb. T Total 1 


1 I 2.33 1 1 .73 ]| 1 .34 
1 j 1 j. ___( ij. 


1 1 1 -^^ 1 1 -51 1 


1 2 1 2.00 1 1 1 1 .79 II 1 .34 
j j __.j I 1 |_ |[_. ._ I 


1 1 1 .74 1 1 .93 1 


13 1 1 1.89 1 1 1 1 .91 II 1 .31 
1 (_ I I I 1 j__ II - 1 


1 1 1 1.01 1 1 1.10 1 


14 1 1 1.77 1 1 1 1 .76 II 1 .25 
1 1 I I |__ I j 1 1 j 


1 1 .69 1 1 .89 1 


15 1 1 1.75 1 1 1 1 .83 n 1 .26 
1 .|_ 1 1 1 I 1 11 j. ^. 


1 1 .78 1 1 .97 1 


16 1 1 1.59 1 1 1 1 .78 II 1 .26 
1 J 1 1 j j 1 I I . 


j I ,66 1 1 .89 1 


17 1 j 1.69 1 1 1 1 1 .81 II 1 .26 
1 1 1 1 . 1 1 1 j L 


I I .85 1 1 .98 j 


1 _8_j !.3:.^!.L 1 1 1 1 -^^ 11 1 -^^ 


1 1 ■■'^ 1 1 -^^ 1 


j__9_j j.Hl] 1 1 1 1 -^^ II 1 -^^ 


1 1 '^^ 1 1 -^^ 1 


1 10 1 1 1.65 1 1 1 1 1 .72 II 1 .25 
( 1 1 1 1 1 1 1 II I 


1 1 .76 1 1 .90 1 


1 11 1 1 1.41 1 1 1 1 1 .86 M 1 .23 1 


1 1 *^^ 1 1 '^^ 1 


1 *^ 1 -1 ^'^ 1 1 1 1 1 ■" It 1 "^^ 


1 1 "^^ 1 1 -^^ 1 


1 " ! 1 '-''i 1 1 1 1 •'' II 1 -''1 


1 1 "^^ 1 1 -^^ 1 


1 H 1 1 1.48 1 1 1 1 1 .77 11 1 .22 1 


1 1 "^^ 1 1 "^^ 1 


1 1 — ----|- 1 — 1 1 -__-.j., |_- II 1. 1 

1 15 1 1 1.24 1 1 1 1 1 .80 H 1 .20 1 


1 1 "^^ I 1 '^^ 1 



TABLE 3 2 (cont'd.) april 1984 



(mg/L) 



P«ge 2 of 2 



1 1 PRE-CHLORIHATION || POST-CHLOR NATION | 


' °*" ' , '^I^P. ' mi ' '0 ' RfSIDUALCl? II Cb 1 ^„ „ RESIDUAL Cb 1 


1 1 Den. 1 Dos. 1 ""3 1 -^2 1 Free 1 Comb. 1 Total 1 1 ben. 1 Oos. 1 '*"3 ^^2 Free 1 Comb. 1 Total 1 


1 16 1 1 1-^6 1 1 1 1 1 .70 II 1 .20 1 .79 1 1 .90 1 
1 1' 1 1 1-46 1 1 1 1 1 .87 II 1 .20 1 .63 t 1 ,92 1 
|..1?..| I ^•^%' ' ' ' 1 .78 II 1 .18 1 .77 1 1 .96 1 
!..l! J 1 ^'"^ I 1 1 ' 1 .77 II 1 .19 1 .76 1 1 .89 1 
1 20 1 I 1.39 ( 1 1 1 1 .76 II 1 .20 1 .72 1 1 .91 1 
1 21 1 1 1.42 I 1 1 1 1 .81 II 1 .17 1 - 1 1 .94 1 
1 22 1 1 1.59 1 1 1 1 1 .75 II 1 .18 1 1 .71 1 1 .92 1 

\_ll_J. ]..\-il[ [ ] [ . ! '^^ !! . 1 -^^ 1 1 -^^ ' 1 -^^ 1 

1 24 1 1 1.28 1 I 1 1 1 .79 II 1 .18 1 1 .84 1 1 .98 1 
1 25 1 I 1.12 1 1 1 1 t .75 II 1 .20 1 1 1 .82 1 1 .89 1 
1 26 1 1 ^-26 t 1 I 1 1 .78 11 1 .24 1 1 1 .88 1 1 .96 1 
I 27 1 1 1-14 1 1 1 1 1 .73 II 1 .23 1 1 1 .85 1 1 .93 1 
] 28 ' [ 1-23 1 1 1 1 1 .74 II 1 .24 1 1 1 .86 1 1 .93 1 
1 29 j [ ^-^^ j j j 1 1 '^^ 11 j .24 1 1 [ .83 1 1 .91 1 
1 30 1 t 1.43 1 1 1 1 1 .72 II 1 .24 1 1 1 .80 1 1 .90 ! 

1 31 1 1 t 1 t 1 1 II 1 1 1 1 1 1 1 



TABLE 3.2: DISINFECTION PROFILE may 1984 



(mg/L) 



HOE WPOS PROTOCOL 



Page 1 of 2 



1 PRE-CHLOR HATIOH II P6SNCHLdR NAttON j 


1 "^'t , CI? 1 RESIDUAL CI? II CI? 1 „,, 1 „ RESIDUAL Cb 1 


1 De«. 1 Dos. 1 ""3 •*°2 free 1 Comb. 1 Total || De*. 1 Dos. t ^h t ^0^ F^ee Comb. 1 Total 1 


1 1 1 1-15 1 1 1 .80 II 1 .22 1 1 .79 1 .95 | 
! 2 1 1.38 1 1 1 1 .72 II 1 .23 1 1 .75 1 ^92 1 

— -" ! ' ■' ' " ' > ' — 1 1 

3 1.37 1 1 .70 II 1 .27 1 1 .69 1 .89 1 
j ^ 1 1 1.38 1 1 1 1 1 .73 II 1 .26 1 1 .75 1 .94 1 

15 1 1 1.27 1 1 1 1 1 .79 M 1 .26 i 1 .79 1 .93 1 

16 1 1 1.51 1 1 1 1 1 .80 II 1 .24 1 1 .83 1 .99 1 

\__l..\ |.3:i^.i 1 1 1 L.-7.1.II 1— -1^1 1 '^^ ' -^^ ' 

|...?_j |.i-iij 1 1 1 (...-.iiJI |_..-.ii| 1 -11. Li^o ] 

|_..?..] \.h}].\ j 1 ] |...-J.l.|] '...-Ai' 1 -JA. Li^.L.! 

1 10 1 1 1.18 1 1 1 1 1 .79 II 1 .40 1 1 .31 1 1 .97 1 

1 1- 1 1 1 1 1 1 II 1 1 1 1 --1 1 1 

1 11 1 1 1.22 1 1 1 1 1 .73 II 1 .40 1 1 1 .74 1 1 .92 1 

1 12 j j 1.37 I 1 1 1 1 .75 II 1 .4ll 1 1 .81 1 1 .94 1 

1 *^ 1 1 ^"^^ 1 1 1 1 1 '^^ 11 1 '^^ 1 1 1 .74 1 1 .92 1 
' *^_ j j. J-.-Jj! ! 1 1 |...-JA.|| I.. -•.ill 1 1. -^^ 1 1 '^^ 1 

j *5 j I 1.29 I I I 1 1 -^^ II 1 •''^1 1 1 -^^ 1 1 -^^ 1 



TABLE 3.2 (cont'd ) my 1984 



(mg/L) 



Page Z of 2 



PRt-CHLORIKATI0« || POST-CHLORtNATtON | 


"«'t i—ik^ „H .p 1 RESIDUAL Cb II Cb 1 „„ 1 ,„ 1 RESIDUAL n; 1 


1 1 De«. 1 DOS. 1 ""2 1 ^0? 1 free 1 Comb. 1 Total II bem. 1 Dos. 1 ^h 1 ^0^ , Free"' 1 Comb. [Total 1 


[ 16 1 1 1.46 1 1 1 1 . 1 .78 II 1 .42 1 1 1 .85 1 | .96 | 
I-IL-I 1 ^'^ 1 ' ' ' 1 .80 M I .32 1 1 1 .88 1 1 "97"| 

[__l?_ ' \.h^t\ I ' ' 1 -79 II l".4i"i i" |""."7V"| '""ge"! 

1 |9 [ ^ 1 1-25 1 1 1 1 1 .81 II 1 .42 1 1 1 '.'sV't I "98 1 

j.JO_J \,h^,^_\ j I '. ' -fJ^ II '{"'.Vl'l 1' \"".9'4"\ I'lVo'e"! 

j.jh.j [.i.-fij j 1 [„..^j.":fLij"""J"-?Aj ' 1 7«'4""i r'.Vg"! 

\^M„\ |.?:?ij.......| }, I [.„-.ll.|| |..-Al.| 1 i".8o"'i i"i"o"o" 1 

|..!?..| ].3:.^| 1 j 1 |.-::i-||...^-Y^-i-------|-™^^^ 

,'..!!..] |.3:3i| 1 1 j I...-J1,]] |„-Al.| ] !..'."^3™i"_"""j"'^^^^^ 

\.JL.\ {.}:il] j 1 ] |..jAI.|] |_.AA.| ] I...-1L.L. 1 -95 ' 

[..??..] |.}:.ll| 1 1 1 1— '-"-11 i-AA-i 1 L.'.8A„|„„ 1 1-03 j 

! 31 1 ! 1-28 I I 1 1 1 .76 n 1 .41 1 1 1 "'.Ve'l I'.Ti'l 

1 1 1 1 1 1 1 1 II 1 1 1 1 III 



TABLE 3.2: DISINFECTION PROFILE 



JUNE 1984 



(mg/Lj 



P40E WPOS PROTOCOL 



Page 1 of 2 



1 1 PRE-CHLOR >iATIOH II POSr-CHLdRtNATlON | 


"*>t ,1-?, 1 „|, ^0 RESIDUAL Cb II Cb 1 ,.,, 1 „ 1 ftCSlOUALCb 1 


1 . De«. Dos. 1 ""3 50^ Free C«nij. 1 Total M Dem. 1 Bos. 1 ""3 1 ^"z I Free 1 Comb. I Totan 


j 1 ^•2'' 1 1 0.73 II 1 .41 1 1 1 .74 1 1 .93 I 
j__2 1 1.20 1 1 1 0.7111 1 .41 1 1 " |""76 1 1'^'l'l 

J...L.J j.l::!°.| ....| |..°i^.^..|| \..'At.\ 1 L.:??..! ' -^o | 

|..A.| |.h!--|. ] \.y.il^..\\ \..-Al.\ ] |...:!?..| |.JA 1 

|...L| |.1l^.J..... l_,. IML\\ t-:^?-i i----"-i----79j!^'ZU^"| 

|.__?__J \}:}^.\ 1 [„.„...| .|..°:!L||- \..-Al.\ _ ! 1 -"^^ i i .93 i 

j„.^.[ \}_:ll,\ 1 1 _] \j.'jy..\\ |.,:1L| L 1 -^^ 1 -^^ 1 

j...?..| \.i±U 1 1 --|Z"^|""^iij|Z^!|!^ZL!!"j*!~J 

[_..!._] \}.:IL\ ] 1 1 |..°:!L|| |„i^2.| , |....-71 ! ... | -92 | 

l_[^_\ l\-_{i_\ 1 1 1 ]..^i!L|] |.-:^L|'"""]!"""^^^^^^ 

\_M..\ \.l'l\.\ 1 1 1 |..°:?1.||.. 1 -38 1 1 1 .81 1 |i.oi 1 

j__i?..| \}.-ll.\ ..j 1 1 .|,.?:!!.|| |..:3L| 1 ]„..-§?..| |„.99...| 

1 13 1 1 1.53 1 1 1 1 1 0.76 II 1 .38 I 1 1 .37 1 ll.OO 1 
t 15 1 1 1.60 III II 0.79 II 1 .40 1 1 1 .80 1 1 .93 1 



Table 3.2 (cont'd.) june 1934 



(mg/L) 



Page 2 of 2 



,. ,, ,. . PRE-CHLORINATIOH || POSt-CHLOR NATION I 


"*'^ , "-?, ' till '0 ' RESIDUAL Clp It Cb 1 ,„ ,. RCSIOUACTT^ 


1 1 Dem. 1 Dos. 1 ""3 ■'^Z 1 free 1 Comb. 1 Total II Dem. I Dos. 1 ""3 % Tfee~ 1 Comb. 1 Total 1 


I'll 1 " 1 1 II 1 I 1 — 1 1 

1 16 t 1 1-57 1 1 1 1 1 0.73 II 1 .38 1 .81 1 .93 

' 1 1 1 1 --I — 1 f- II 1 1 — — -t 1 1 

j__J^_j ! ^:?! ! . I 1 1 1 0.75 It 1 .40 1 .80 1 1 -93 | 

[__*?_.' \-^if \ 1 ' ' ' °-^^ " ' -3^' -86 1 11.01 1 

\.M..\ |.h5!.| 1 1 ...| |..?:.^^.||. j -^^'l "s'^"' li.oe'"! 

|..??..| j,h!L| 1 1 .!^!""j"?:^^J|!^'!j":31^^ """" "":«!iA!-"j"^^^' ' 

,'„?!..[ \.l:lt\ 1 j {.. |-.-:Zl||......|._:??.|. . -^s i i .95 ' 

i._f!..| \.}:^.L\ 1 1 .„! |..?:Z_l|| |..:1°.| .-70 ! 1 .90 1 

\.M..\ l.hL^I 1 j........| |..?:Li|| |...-ii] "i^.l^Z^.l^?iJ 

1 « 1 1 1.22 1 1 1 1 1 0.77 II 1 .41 1 1 1 .77 1 1 .94 1 

j 27 j j 1-56 1 1 1 1 i 0.80 II 1 .35 1 1 1 .73 1 1 .94 1 

[__29_' _ 1 ^-^^ 1 11'' °-'''* " 1 .40 1 1 1 .83 1 ll.OO 1 

1 31 1 1 1 1 1 1 ( U I I 1 I ""l 1 

> ' t 1 1 t 1 1 It t 1 1 1 III 



TABLE 3.2: DISINFECTION PROFILE J^^ 1984 



(mg/Lj 



HOE WPOS PROTOCOL 



Page 1 of 2 



1 PRt-CHLOR NATIOH || POSr-CHLbRlNAtlON j 


W't , *■ ?, 1 „|| 1 .() RESIDUAL Cb II Cb 1 ,.,, 1 ,„ 1 fttSIDUAL Cb 1 


1 Den. 1 Dos. ) ""3 1 ^0? Free Comb. 1 Total II Den. I Dos. 1 ^"3 1 ^^2 \ Free 1 Comb. 1 Total 1 


1 1 1 1-^2 1 1 1 0.72 II 1 -43 1 1 1 .83 1 1 .95 1 
I 2 j 1.50 1 1 1 0.70 11 1 .50 1 1 1 .71 i 1 .91 1 
[ 3 1 1.64 1 I 1 0.71 II 1 .53 1 1 1 .82 1 1 .99 1 

1— ?.-| 1 ^'^^ 1 1 I ^■''^ 11 1 .51 1 1 1 .75 1 1 .94 1 
' _5__] ! }:^^ 1 ! 1 °-^l II 1 .51 1 1 1 .97 1 1 1.05 1 

i...f-.i ... 1 }'^^ III 1 °*^^ 1! 1 "^^ 1 1 1 -^^ I '1.05 1 

j___^_j l.h^J.l 1 1 I |..?:Zl|| I..-.^^..L 1 1 •^'' 1 1 -^^ 1 

' _?_ 1 |.}:^Li j 1 1 |-.?.-7ll| t-.-.^2_.| ' 1 .86 1 1 .97 1 

19 1 1 1.53 III If n.77 II 1 .52 1 1 1 .80 t 1 .99 1 
1 10 I I 1.72 III II 0.71 II 1 .54 1 1 1 .85 1 1 .96 1 
1 H I 1 1.61 1 1 i II 0.81 II 1 .42 1 1 1 .84 1 1 1.00 1 
! *^ 1 1 "^"^^ 1 1 1 1 1 °"^^ II 1 *^^ 1 1 1 .82 1 1 .96 1 

' 5^ _| ! }:!J.! I I I |..l-J.l|l |..-.ll.| 1 |...-.ll_.| 1 -94 1 

I ^^ 1 1 ^'^^ III 11 ^'''^ II 1 "^^ 1 1 1 "^^ I 1 '^^ 1 
1 *5 1 I 1.51 III II 0.75 II 1 -^5 1 1 1 .79 1 1 .94 ' 



TABLE 3.2 (cont'd.) JULY 1984 



(mg/Lj 



Page 2 of 2 



1 1 PRE-CHLORINATION || POST-CHLORtNAttfiN | 


I iw't 1 ti7 1 t 1 RESIftUALCb II Cb 1 „„ 1 ,„ 1 RESIDUAL Cb 1 


1 1 De«. [ Dos. 1 ""3 1 -^"2 1 Tree 1 Comb. 1 Total II bem. 1 Oos. 1 ""3 1 ^^2 I Eree 1 Comb. 1 Total 1 


1 16 1 1 1-45 II 1 1 1 0.70 II 1 .37 1 1 1 .76 1 | .95 | 
j 1^ 1 1 1-50 1 1 1 1 1 0.77 II 1 .36 1 1 1 .78 I 1 .98 1 
] 18 j ' 1.66 1 I 1 t 1 0.75 II 1 .39 1 1 1 .76 1 1 .98 1 
1 19 1 1 1.35 1 1 1 1 1 0.80 II 1 .41 1 1 1 .80 1 1 1.01 1 
I 20 1 1 1.42 1 1 1 1 1 0.75 M 1 .48 1 1 f .71 1 1 .94 1 
j 21 j I 1.34 t 1 1 1 1 0.73 II 1 .49 1 1 1 .71 1 1 .94 1 
I 22 j 1 1.46 j j [ j 1 0.75 II 1 .47 1 1 1 .75 1 1 .96 1 
' 2^_ 1 ! }:^L|. _ . |. . 1 1 1 *'■'''' II 1 '^^ 1 1 1 ''^^ ' ' .96 1 

[ ^* j ! 1-49 1 ! I j 1 0-6^ II I .48 1 1 1 .79 • 1 .95 ' 
I 27 1 1 1.53 1 1 1 1 1 0.67 II 1 .46 1 1 1 .77 1 1 .94 1 
1 29 1 1 1.56 1 1 1 1 1 0-77 |] 1 .47 1 1 1 .76 1 1 .94 1 
1 31 1 1 1.50 1 1 1 1 1 0.83 It 1 .45 1 | | .87 | | 1.03 | 



TABLE 3.2: DISINFECTION PROFILE 



flOGUST 1984 



(mg/L) 



Page 1 of 2 



MOE WPOS PROTOCOL 



1 1 fM-CHLbftlHATION II POST-CHLORtNATIdN | 


1 DATE 1 C7 1 „„ 1 ,. 1 RESIDUAL C 7 II C, 1 ,.,, 1 „ 1 RESIDUAL Cb 1 


1 I Dem. Dos. 1 '"'3 I ^02 1 Free 1 Comb. Total II De«. Dos. 1 ""s 1 ^^2 1 Free 1 Co«b. Total i 


1 I 1 1-^2 1 1 1 1 0.79 I) .41 1 1 1 .80 1 1.00 | 
1 |.... 1 1 .| 1 II 1 1 ) 1 1 

12 1 1 1-82 1 1 t 1 0.84 II .43 1 1 1 .84 1 1.03 1 
1 -1 1 1 1 1 1 -—II — 1 1 1 1 1 

13 1 1 1.26 1 1 1 1 0.78 II .38 1 1 1 .81 1 1.01 1 
1 1 1 1 -I-- 1 1 - II" 1 "1 1 1 1 

14 1 i 1.39 (III 0.78 II .39 1 1 1 .74 1 .93 1 

15 1 1 1.35 1 1 1 1 0.84 If .40 1 1 1 .75 1 .94 1 

16 1 1 1.28 lilt 0.80 II .44 1 1 1 .81 1 .97 1 

17 1 1 1.39 1 1 1 1 0.73 II .50 1 1 1 .75 1 .94 1 

18 1 1 1.52 1 1 1 1 1 0.72 II j .42 1 1 ' .75 1 .94 ' 

19 1 1 1.20 1 1 1 1 1 0.70 M 1 -^2 j j 1 .71 1 .91 1 
1 10 1 1 1.43 1 II 1 1 0.73 II 1 .32 1 1 1 .85 1 .95 1 
1 11 j 1 1.69 III II 0.66 II 1 .46 1 1 1 .80 1 .93 ' 

1 ^^ 1 _ L.:!-- j 1 . 1 - J |.-?:!}-l| \..:^}.\ 1 |...-Al..| JL-o^ ! 

j 13 1 1 1.36 j I 1 j 1 o-'^5 11 1 •''^ 1 1 1 -^^ 1 ^-^^ 1 

1 1^ j 1 1.15 } 1 ] 1 1 ^'^^ 11 1 -^^ 1 1 1 '^^ 1 -^^ 1 
1 15 j I 1.54 1 1 1 1 1 0.67 jj 1 -"^ 1 1 1 '^^ 1 1 -^^ 1 



TABLE 3.2 (cont'd) ausust 1984 



(mg/L) 
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PRt-CHLORINATION || POST-CHLdRlNATtflN "I 


{""'' -,.. L? 1 „„ 1 .Q I RESIDUAL Cb II CI. 1 „„ 1 ,„ 1 RESIDUAL Cr, 1 


1 Den, Dos. 1 ""3 j ^0^ | f^^^ | (^^ | ^^^^^ ,| j,^^ ^^^^^ , NII3 , SO^ | p^ee 1 C6mb. 1 Total i 


1 16 1-24 1 1 1 1 1 0.63 II ] .55 1 | | .78 | | .92 j 

!":; ! 1 ) ;.-:— -1 n- ( -i- | 1 1 , , 

*' 1-65 1 1 I 1 t 0.71 M 1 .54 1 1 1 .75 1 1 .96 1 
*8 1-74 1 1 1 1 1 0.77 II 1 .46 1 1 t .82 1 | 1.03 | 

":-- 1 "1 1 1 -II 1 1 1 1 1 1 1 

15 1.95 t 1 1 1 1 n.77 II 1 .60 1 1 1 .82 1 1 .98 | 
-■"" - 1 1 1 1 1 1 II 1 1 1 1 1 1 1 

20 1 1 1.62 1 lilt 0.74 II 1 .45 t | | .78 | | .93 I 

[ 21 1 j 1.69 1 1 1 1 1 0.79 II 1 .36 1 1 1 .85 1 I 1.03 1 
1 22 1 1 2.06 1 1 1 1 1 0.84 II 1 .42 1 1 1 .78 1 1 .97 1 
|..?L.l -_ 1 ^-^^1 II'' °-^^ " ' .35 1 1 1 .96 1 1 .98 1 

,'__"__! |..l-ll( 1 1 1 1 °-^° 11 1 -^^ 1 ' ' -^^ ' ' .98 t 

[_.27.j |.A-.llj 1 j 1 |..°-.ll.|| 1 .-^^ 1 1 1 .84 1 1 1.00 1 

1 _29_{ j 1.69 j 1 1 1 1 ^■'^■^ " • .30 1 1 1 _ 1 1 .99 i 

' 31 1 1 1.64} 1 I 1 1 0.76 n 1 .42 1 | j .72 | | 11 " I 
''•'II 1 1 II 1 1 1 1 III 



TABLE 3.2: DISINFECTION PROFILE 



SEPTEMBER 1984 (mg/L) 
HOE MPOS PROTOCOL 



Page 1 of 2 



1 1 PRE-CHLORINATION II POSt-CHLOR KAttON I 


' "*'t 1 , ^[?, „„ ^0 t RESIDUALS II Cp 1 ,.,, 1 ,^ ftfSIfiUAL CI, 1 


1 1 Dem. 1 Dos. ""3 ^^2 1 Free Comb. Total II Oera. Dos. 1 ^^^3 1 ^°2 "Fii 


1 Comb. 1 Total 1 


■ > 1 1 II 1 1 

111 1 1-72 t 0.73 II .47 1 1 .71 

1 1 ._ 1 ._ Il II 


1 1 1 
1 1 -93 1 


1 _f _| \}'^} 1 0.70 M .53 1 1 .85 


1 1 .95 1 


[__ _^_| 1 1-65 1 0.73 [j .44 1 1 .79 


1 '^^ I 


' _f__| 1 1-64 1 0.76 !| .42 [ [ .96 


1 ^'^^ 1 


1^1 1 ^-^5 1 1 0-''3 1! -42 ! 1 .90 


1 '^^ 1 


1 J [ - --( \ - 1 1 II 1 1 

1*1 1 ^-^^ ! I ! ! 0-^9 II -^^ ! ! -84 


1 -^^ 1 


1 1 1 1 1 1 — -- 1 II — — 1 1 

17 1 1 1.92 1 1 1 1 0.78 II .42 1 1 .90 
J 1 1 1 1 1 1 1 1 1 


I 1.00 1 


18 1 1 1.61 III II 0.85 M .42 1 1 .92 
|--- 1 1 1 ...| --| _-| --| II ( 1 1 


1 1.03 1 


19 1 1 1.46 III II 0.80 II 1 .37 1 1 .89 


1 1.00 1 


1 1 -| 1 |.......|....-...|. 1 II 1 1 |__ 

1 10 1 1 1.40 1 1 ( j 1 0.81 II 1 .39 1 1 .82 


1 '^^ 1 


1 1 1 1 ._! _.._•_■ 1 1 j II 1 1 1 1 


1 -^^ 1 


1 *^ 1 1 ^-^^ 1 ! ! ! 1 ^-'^^ !! 1 -32 ] I ! .72 


1 '^^ 1 




1 "^^ 1 


1 *^ 1 1 ^-^^ 1 ! ! 11 °-7s II 1 -^4 1 1 ! -79 ! 


1 '^^ 1 


1 — ---| — ----) — 1 --___-_ 1 1- — _ — 1_.__ — 1 II — 1 — 1 1 1 1 


.94 



TABLE 3.2 (cont'd} septo<ber 1984 (^^^y 
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1 1 PRE-CHLORINATIOH || POST-CHLOR NAttON | 


J D*»t 1 t|? ( 1 1 RESIDUAL Cb II Cb 1 „,, .„ I^ESIDUALCI, 1 


1 1 Den. 1 Dos. 1 ""3 1 -0? 1 Free 1 Comb. 1 Total j) Dem. 1 Dos. 1 ""b ^^2 Free 1 Comb. 1 Total 1 


1 16 t 1 ^'^° 1 1 1 II 0.74 II I .38 1 .71 1 1 .89 | 
1 *' 1 1 1.41 1 1 1 1 1 0.78 It 1 .40 1 .82 1 1 .99 1 
j >8 1 1 1-45 t 1 1 1 1 0.79 n 1 .35 1 .85 1 (1.02 1 
1 19 1 1 1.34 1 1 1 1 1 0.72 It 1 .39 1 .75 t 1 .92 1 
1 20 1 1 1.32 1 1 1 1 1 0.75 t( 1 .40 1 .83 1 1 .98 1 
j 21 1 1 1.45 III II 0.72 11 1 .44 1 .76 1 1 .92 1 
1 22 1 1 1.41 1 1 1 1 1 0.73 II 1 .41 1 .72 1 1 .92 1 
j 23 1 1 1.46 1 j 1 II 0.73 jj j .40 1 .80 ' ' .97 1 
1 24 1 1 1.44 1 1 t 1 1 0.70 It t .45 1 .70 1 1 .89 1 
' 25 t j 1.60 j 1 1 1 1 0.76 M 1 .39 1 .80 1 1 .97 1 

1 27 j j 1.67 1 1 j 1 1 0-74 jj 1 .41 1 .87 1 1 1.00 1 

[ 29 j j 1.56 j j 1 1 1 0.84 M j .47 1 1 .85 1 1 1.02 1 

j 31 j 1 1 1 1 1 1 ' (:(■" 1 1 1 1 1 i" 1 

' 1 I 1 1 t 1 1 It 1 1 t 1 I t 1 



TABLE 3.2: DISINFECTION PROFILE 



OCTCSER 1984 



(mg/L) 
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HOE WPOS PROTOCOL 



1 PRE-CHLOR NATION JI POST-CHLfiRtNAtlON | 


1 o*Tt CI? 1 RESIDUAL C? II Cb 1 .... 1 „ I RESIDUAL Cb 1 


1 Den. 1 Dos. 1 ""3 ^°2 Free Comb. Total II Bea. 1 Dos. 1 '*"3 1 ^^2 1 Free 1 Comb. Total t 


1 1 1 1-58 1 0.71 11 1 .40 1 1 1 .75 1 .93 | 
i 2 11.61 1 0.68 II 1 .44 t 1 1 .71 1 .90 1 
13 1 1 1.52 1 0.82 II 1 .48 1 1 1 .91 1 1.10 1 
1^1 1 1-62 1 0.77 II 1 .34 1 1 1 .80 1 1.01 1 

15 1 1 1.57 1 1 0.71 II 1 .37 1 1 1 .79 1 .94 1 

16 1 1 1.61 III 1 0.73 II 1 .40 1 1 1 .81 1 .95 1 

17 1 t 1.45 III 1 0.74 M 1 .41 1 1 1 .76 1 .94 1 
1 B 1 1 1.36 1 ! 1 ! 1 0-SO |! 1 ■''^ 1 1 ' .89 1 1.00 1 
19 1 1 1.51 [ 1 1 1 ! 0-82 II 1 -^"^ 1 ' 1 .86 1 1.05 I 
1 10 1 1 1.42 1 1 1 1 1 0-78 11 1 -^^ 1 1 1 .79 1 .99 ' 

|__^^__j \l-ll.\ 1 ! 1 |„°'.I2.|] L-Jl.l 1 L.-48. ! ,?6_ ! 

1 _*^_ j ! lilt ! . 1 „.| 1 |..°:Il.|| L-*---| 1 1— l!^ 1 1 -^^ 1 



TABLE 3.2 (cont'd.) OCTCBER 1984 (mg/L) 
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1 1 PR£-CHL0ftlHAT10N || POST-CHLORINATIOH | 


1 DATE 1 CI? 1 1 1 RfsifiUALCi? II CI? 1 ,.,, 1 „ 1 mimith 1 


1 1 ben. I ttos. 1 ""3 I ""^2 \ free Comb. 1 Total II bem. jBos. 1 ""3 1 ^"^Z 1 Free 1 Comb. 1 Total 1 


1 16 1 1 1-6^ III 1 ^•'^1 II 1 -"l^ 1 1 1 -^^ 1 1 -^^ 1 
1 17 1 1 1.63 III 1 0.73 II 1 .39 1 | | .80 | | .91 | 
1 18 1 1 1.41 III 1 0.73 II 1 .40 1 1 1 .85 1 | .97 | 
1 19 1 1 1.54 III 1 0.73 II 1 .39 1 | | .84 | | .93 | 
i 20 1 1 1.57 III 1 0.80 II 1 .39 1 | | .90 | | .99 | 
1 21 1 1 1.56 III 1 0.80 II 1 .40 1 1 1 .84 I I .96 1 
t 22 1 1 1.011 1 1 1 0.84 II 1 .36 1 1 1 .87 1 11.02 1 
1 23 1 1 2.36 III 1 0.74 11 1 .41 1 1 1 .76 1 1 .95 1 
1 24 1 1 1.15 1 1 1 1 1 0.71 II 1 .40 1 1 1 .85 1 1 .92 1 
1 25 1 1 1.60 1 1 1 1 1 0.72 II 1 .39 1 1 1 .75 1 1 .94 1 
1 26 1 • 1.49 1 1 1 1 1 0.70 II 1 .41 1 1 1 .80 1 1 .93 1 
1 27 ' • 1.45 1 III! 0.81 II 1 .41 1 1 1 .84 1 I 1.01 1 
1 28 ' ' 1-38 1 1 1 1 1 0.81 N 1 .41 1 1 1 .85 1 ] 1.00 ] 
1 29 ' 1 1.40 III II 0.83 II 1 .35 1 1 j .93 j J 1.02 1 
1 30 1 1 1.49 1 1 1 i 1 0.76 II 1 .35 1 | .86 1 t .95 1 
1 31 1 1 1.49 1 1 1 1 1 0.83 II 1 .36 1 | | .87 [ | 1.01 | 



TABLE 3.2: DISINFECTION PROFILE NC^TOBER 1984 (mg/L) 

MOE WPOS PROTOCOL 
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1 1 prte-CHLdft 


NATION II POST-CHLORINATION | 


1 DATE C 


\ NIU SO 


RESIDUAL C ? II Cb 1 „., 1 .« 1 RESIDUAL Cb 1 


1 Dm. 


Dos. ""3 1 ^"2 


Free Cort). Total II Dem. | Dos. 1 ""3 1 ^^2 \ Free 1 Comb. Total 1 




1.36 1 


0-80 II 1 .28 1 1 1 .79 1 .97 | 
_ _ 1 1 ( 1 1 1 1 1 




1 1.59 \ 1 


. 11 ] 1 1 1 1 1 

1 0.80 II 1 .29 1 1 1 .82 1 .97 | 
1 --II 1 1 1 1 1 




1.27 1 1 


1 0.81 It 1 .29 1 1 1 .82 1 ,99 1 
, |__... II 1 1 1 1 1 1 




1.23 1 1 


1 II 1 1 1 1 1 1 

1 0.74 II 1 .32 1 I 1 .76 1 .92 1 
1 1 1 __ 1 1 1 1 1 1 




1.34 1 1 


J II 1 1 1^ 1 j 1 

1 0.73 II 1 .35 1 1 1 .74 1 .94 1 




1.28 1 1 


-.. 1 1) 1 1 1 1 j 1 

1 0.76 II 1 .35 1 1 1 .80 1 .96 1 




1.21 1 1 


1 1 0.72 II ! -35 ! 1 I .83 1 1 .93 1 




1.18 1 1 


1 1 II 1 1 1 1 1 1 1 

1 1 0.71 11 I -42 ! ! 1 .80 1 1 .93 1 




1.17 [ 1 1 


1 1 It 1 1 1 1 1._ 1 1 

1 1 ^■''^ !! ! •'*^ ! 1 ! -81 ! 1 .97 1 




1.27 1 1 1 


) 1 II 1 — 1 1 1 1 — — ^__| 1 

1 1 0.72 II I -^2 1 J 1 .80 1 1 .96 1 




1.15 1 1 1 


1 1 0.74 II ! -33 1 j 1 .74 1 1 .91 1 




1.29 1 1 1 


j 1 0.76 1] I -37 1 1 ! .84 1 1 .98 1 




1.28 1 1 1 


"'"***■"■'* 1 " ~* 1* II 1 1 1 1 1 1 1 

! 1 ^■"'^ 1! ! •3'' 1 I ! -81 ! 1 .97 ! 




1.28 1 1 1 


1 1 °-''^ 11 1 -^^ 1 1 1 -88 1 i .98 ! 




1.17 1 [ j 


I 1 °'^^ II \ '^ \ 1 1 ■''^ 1 1 '^^ 1 



TABLE 3.2 (cont'd.) NOVEMBER 1984 (mg/L) 
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J 1 PRE-CHLORINATION || P0St-CHL0RtHAtl6N | 


t OA'M ^h 1 „„ 1 .„ 1 RfSIDUALC? II th 1 ,„, 1 ,„ 1 RESIDUAL Cb 1 


1 1 De». 1 Dos. 1 ""3 1 ■*"? 1 Free Comb. Total II bem. I bos. 1 ""3 1 ^O^ , p^ee 1 Comb. 1 Total 1 


1 16 1 1 1.33 III 0.80 II 1 -35 1 1 1 .84 1 | 1.02 | 

j 1' 1 1 1-10 1 1 1 0.73 II 1 .35 1 1 1 .79 1 1 .96 I 
• 18 1 1 1.08 1 1 1 0.70 II 1 .37 1 1 1 ,75 1 1 .92 1 
1 19 1 1 1.36 1 1 1 0.78 II 1 .31 1 1 1 .87 1 1 1.00 1 
1 20 1 1 1.22 1 1 1 0.67 II 1 .31 1 1 t .76 1 1 .90 1 
j 21 1 1 1.24 1 1 1 0.69 II 1 .36 1 1 1 .76 1 1 .90 1 
{ 22 1 j 1.63 1 I 0.79 N 1 .35 1 1 1 .90 1 1 1.00 1 

1— ?^ 1 1 ^"^^ ill 1 °-®^ II 1 '^ 1 1 1 -^^ 1 1 ^'^^ 1 

' f* ' I.1'?L| 1 ... 1 \. ^•2'^ II 1 -^^ 1 1 1 -^^ 1 1 '^^ t 

[__27__] ! 1:^2 j 1 1 j |..9:Z5.|! j— --^^J | 1 '^^ 1 1 '^^ 1 

j » j 1 1.18 ! 1 ! ' ! 0-''0 II 1 '^^ j 1 1 .78 1 1 .95 1 
1 31 1 1 1 1 1 1 1 II II 1 1 1 1 1 



TABLE 3.2: DISINFECTION PROFILE 



DECEMBER 1984 



(mg/L) 
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HOE HPOS PROTOCOL 



1 PRE-CHLOR flATIOM II POSt-CHL6RtNATlON 1 


1 DATE Cb 1 „,, ,. RESIDUAL Cp It Clp j ,.,, 1 „ I RESIDUAL Cb 1 


1 Oe«. Dos. I ""3 ^°2 Free Co«b. Total II Dea. 1 Dos. 1 ""3 1 ^°2 1 Free 1 Comb. 1 Total 1 


1 1 1-31 1 0.80 II 1 -35 1 1 1 .78 1 1 .96 I 
1 2 1 1.19 1 0.74 II 1 .35 1 1 1 .81 1 1 .98 1 
[3 1 1 1.21 [ j 1 j 0.77 II 1 .35 1 i 1 .85 1 1 .96 I 
1^1 1 1.17 1 1 1 1 0.74 II 1 .35 1 1 1 ,88 ' ' .98 ' 

15 1 I 1.23 1 1 ] 1 0-73 II 1 -35 1 1 [ .84 j | .95 | 

16 1 1 1.17 1 1 1 1 0.71 II 1 .33 1 1 i .85 1 1 .93 • 

17 1 1 1.40 1 1 1 1 0.74 II 1 .36 1 1 1 .91 1 1 1.00 ' 

18 1 1 1.13 I'll O-'^"' !! 1 '^^ 1 1 1 -^^ 1 1 -^^ 1 

19 1 1 1.30 1 1 1 1 0.78 II 1 .34 1 1 1 ,92 ' ' .97 ' 
1 10 1 1 1.21 III II 0.75 II 1 .32 1 1 1 .90 1 ' 1.00 ' 

1 " 1 1 ^'^^ 1 1 1 1 1 °"^^ II 1 '^^ 1 1 1 '^^ 1 1 ^-^^ 1 
1 12 ] j 1-28 1 ! j ] I 0-^3 II 1 -^^ 1 ] 1 -^^ 1 1 -^^ 1 

1 13 1 1 1.31 { 1 { I 1 ^_:lt_\\ |..:^L| 1 |-,_--?l.| L--1L.I 

! *^ 1 1 ^■'*° III II ^'^^ II 1 "^^ 1 1 1 '^^ I 1 ^-^^ 1 
1 IS 1 1 1.27 1 t 1 1 1 0.72 II ( .34 t 1 1 .76 | | .93 ' 



Table 3.2 (cont'd) dex^NBER 1984 (mq/L) 
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1 1 PRE-CHLORINATION || POST-CHLOR NAttON | 


[ iw^'t ' <-'?, 1 „„ 1 .n i RESIDUAL Cb II CI? 1 ,.,, 1 ,^ RESIDUAL Cb 1 


1 1 Dem. 1 Dos. 1 ""3 t •'^2 1 Free 1 Comb, j Total 11 ben. 1 bos. 1 '*"3 1 ^°2 Free Comb. I Tbtal 1 


1 16 1 1 0-91 II 1 1.1 0-74 II 1 .34 1 1 .78 | .94 | 

1 17 1 1 '^-"^^ 1 1 1 1 1 0-78 II '" fVaV'j 1 .Vo* 1 i-oi'i 

1 1 1 , , 1 1 1 J, , 1 _, , __| 

[ 18 ' 1 0-54 1 1 t t 1 0.76 11 1 .31 1 1 .83 1 .98 1 

j 19 1 1 1-16 J t 1 1 1 0.68 II 1 .32 1 1 .74 1 .86 1 
1 20 1 i 1.14 1 1 1 1 1 0.74 II 1 .35 1 1 .80 1 .93 1 
I 21 1 t 1.04 1 1 1 1 1 0.69 II 1 .31 1 1 .78 1 .93 1 
[ _ff_ j \,}:^}\ f 1. j 1 0-^5 II 1 .32 1 1 .71 1 .84 1 

\__ll_\ \.}:^J\ ] I 1 1 °-^^ II 1 '^^ 1 1 ■''^ ' '^'^ ' 

' Jf_j ! p.-j!?.! 1 1 1 1 °'^^ 1! 1 '^^ 1 ' -^^ ' -^^ ' 

j 27 1 1 1.46 1 1 1 1 1 0.73 II 1 .33 1 1 .91 1 .94 1 
1 ZJ j [ 1.06 1 1 1 1 1 0.74 II t .33 1 1 .79 1 .93 1 

! 31 1 1 1.00 1 1 1 1 1 0.75 II 1 .32 1 1 1 .78 1 1 94 1 
•-.til 1 1 f 1 II 1 1 1 \ 1 1*1 



TABLE 4 

WATER PLANT OPTIMIZATION STUDY 
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TABLE 4.0: T&O CONTROL ALKALINITY ADJ. & 
FLUORIDATION SUMMARY (mg/L) 

HOE WPOS PROTOCOL 
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1 


ld6£ 






1^86 






mA 




1463 1 


JAN 


! MIH. 


1 MAX. 


! AVE. 


1 HIN. 


1 MAX. 


1 AVG. 


[ HIN. 


I HAX. 


I AV&. 1 HIN. 


1 )m. 1 AVG. 1 


1 PAC 
1 KHn04 


1 ~ 


1 - 


1 1.2 

t 


1 0.86 


t 1.4 


1 1.25 


1 1,2 


j 2.7 


] 2.4 1 






1 Lime 






1 


















t Soda Ash 






1 


















1 F Dos. 
1 F Res. 


1 1.12 


\ 1.21 


11.15 


1 1.03 


1 1.62 


1 1.20 


1 0.76 


' 0.82 


1 0.79 1 






1 1.05 


1 1.48 


fl.32 


1 1.06 


1 1.50 


1.30 


0,90 


j 1.25 


! ^'^^ 1 




FEB 


1 PAC 
1 KMn04 
1 Lime 
1 Soda Ash 


1 .04 


1 1.1 


l0.7 

1 
1 

t 


' 


- 


j 


1 ^'^ 


1 ''■^ 


1 ^■•'" 1 






\ F Dos. 
1 r Res. 
1--- 


' 0.85 


' 1.20 


|1.13 


j 1.00 


1 1.44 


! 1.23 


j 0.77 


j 1.17 


0.81 j 






j 1.09 


1 1.42 


\}.:?1 


1.00 


1.60 


1.27 


0.83 


1.32 


1.13 




MAR 


1 PAC 
KMn04 
Lime 
Soda Ash 


1 0.93 


1.4 


1.40 

1 


0.5 


3.1 


1.9 


1.0 


2.5 


1.4 1 
1 






F Oos. 


1.03 


1.17 


1.08 


0.99 


1.40 


1.30 


0.78 


0.81 


0.79 1 






F Res. 
- 


1.00 


1.50 


1.32 




0.95 


1.41 


1.18 


0.82 


1.21 


1.03 1 




APR 


PAC 
KHn04 
Lime 
Soda Ash 


1.3 

1 


2.4 


1.9 


1.1 


3.1 


2.8 


2.4 


8.0 


3.6 1 






F Oos. 1 


0.88 1 


1.09 1 


0.95 1 


1.29 1 


1.36 


1.32 


0.73 


0.83 1 


0.78 1 






F Res. 1 


1.03 1 


1.48 


1.25 1 


0.95 


1.33 


1.15 


0.80 


1.60 1 


1.11 1 




HAV 


PAC 1 
KHn04 1 
Lime t 
Soda Ash 1 


1.7 1 


3.9 1 


2.1 1 


0.60 1 


3.0 1 


1.9 


1.5 


3.5 1 


3.2 j 






F Oos. 1 


0.88 1 


1.02 i 


0.93 1 


1.29 < 


1.64 ' 


1.32 1 


0.62 1 


1.67 1 


0.94 ' 1 






F Res, 1 


1.10 1 


1.39 1 


1.25 1 


0.99 1 


1.42 


1.24 1 


0.50 1 


1.48 j 


1.02 j j 




JUN 1 


PAC 1 
KMn04 1 
Lime 1 
Soda Ash ! 


3.6 1 


7.2 t 


5.4 1 


1.5 1 


8.1 1 


3.3 1 


3.4 j 


5.0 j 


4.4 ] j 






F Oos. 1 


0.85 1 


1.55 1 


0.95 1 


1.20 1 


1.33 1 


1.29 1 


0,20 1 


1.09 1 


0.89 1 1 






F Res. 1 


!>.98 1 


1.42 1 


1.24 1 


1.02 1 


1.38 1 


1.22 } 


t 


1.50 1 


1.03 1 1 





TABLE 4.0 (cont'd j (mg/L) 
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1 im 


[m 


1 1984 1 


\m 1 




1 MIN. 


i HAX. 


AVG. 


HIN. 


W^X. 


1 AVG. 


1 HIN. 


1 HM. 


1 AvG. HIN. 1 m. 1 AVG. 1 


JUL 


1 PAC 
1 KMn04 
1 Lime 
1 Soda Ash 


1 2.3 


U.4 


4.5 


5.2 


6.3 


1 5.3 


|0.5 


1 3.5 


1 2.8 






1 f Dos. 


10.87 


1 0.97 


0.92 


1.23 


1.33 


1 1.27 


1 0.60 


1 1.55 


1 0.98 






t F Res. 
j. 


1 0.99 


1 1.34 


1.17 


0.98 


1.49 


1 1.20 


1 0.55 


1 0.55 


1 1.00 




AUG 


1 PAC 
1 KHn04 
1 Lime 
I Soda Ash 


1 5.2 


tl7.2 


9.7 


1 4.7 


16.6 


1 9.8 


1 2.2 


136.7 


112.5 






1 F Dos. 


1 0.85 


1 1.00 


1 0.93 


1 1.10 


1.44 


1 1.21 


1 0.86 


1 1.81 


1.26 1 






1 F Res. 
1 


1 0.82 


t 1.35 


1 1.17 


0.98 


1.55 


1 1.38 


0.96 


1 1.85 


1.25 1 




SEP 


1 PAC 
1 KMn04 
1 Lime 
Soda Ash 


t 6.3 


9.3 


7.9 


6.0 


9.2 


7.6 


4.3 


9.8 


6.4 1 






F Dos. 


0.97 


1.13 


1.03 


1.06 


1.23 


1.11 


0.94 


1.42 


1.19 1 






F Res. 



0.88 


1.39 


1,13 


1.20 


1.60 


1,39 


0.98 


1.50 


1.21 1 




OCT 


PAC 
KHn04 
Lime 
Soda Ash 1 


3.8 


6.3 


5.0 


4.7 


6,1 


4.92 


4.3 


4.5 


4.4' 1'"' 






F Dos. 


1.02 


1.16 


1.09 1 


1.08 


1.18 


1.12 


0.93 


1.41 1 


1.16 1 






F Res. 1 


0.95 1 


1.35 1 


1.14 1 


1.05 


1.49 


1.32 


1.05 


1.44 


1.27 1 




NOV 


PAC 1 
KHn04 1 
Line 1 
Soda Ash 1 


4.5 1 


3.2 1 


3.5 1 


2.9 1 


6.3 


4.7 1 


0.3 


4.4 1 


2.9 t 






F Dos. 1 


1.15 1 


0.88 1 


1.07 1 


1.09 1 


1.18 1 


X.14 1 


0.70 1 


1.63 1 


1.14 1 






F Res. 1 


1.50 1 


0.95 1 


1.19 1 


1.02 1 


1.38 1 


1.25 1 


0.91 1 


1.53 1 


1.25 1 




DEC 1 


PAC I 
ICMn04 1 
Lime 1 
Soda Ash 1 


3.4 1 


1.5 1 


2.2 1 


4.8 1 


7.1 1 


5.2 1 


1.2 1 


2.2 1 


1.7 1 






F Dos. 1 


1.17 1 


0.88 I 


1.10 1 


1.11 1 


1.17 1 


1.14 1 


0.83 1 


1.44 1 


1.19 t 






F Res. 1 


1.29 1 


0.92 1 


1.11 1 


0.98 1 


1.55 1 


1.28 1 


0.82 1 


1.45 1 


1.24 1 





TABLE 4.1: T&O CONTROL. ALKALINITY ADJ. & 

FLUORIDATION PROFILE January 1986 



Page 1 of 2 
{mg/D 



M0£ WPOS PROTOCOL 



' DATE ' PAC KMnO I IMF ' ^^^^ ' fUlirn ' FLUORIDE 1 


1 DATt 1 PAC KMnO^ LIME , ^5^^ , NaliCOj j ^^^^^^ | ftesidual 1 


1 1 1 1 .20 1 1 1 1 .12 I 1.43 1 
12 1 III 1.15 1 1.25 1 
1 3 1 1 i 1 i 1 1.16 1 1.37 1 

14 1 1 1 1 1 I 1.21 1 1.20 1 

15 1 1 II 1 1 1.15 1 1.28 1 

16 1 1 t 1 1 1 1.17 1 1.39 1 

17 1 1 1 1 1 1 1.14 1 1.45 1 
1 e 1 1 1 1 1 1 1.15 1 1.36 1 
19 1 1 1 1 1 1 1.15 1 1.32 1 
1 10 1 1 1 1 1 1 1.12 1 1.36 1 
1 11 i 1 1 1 1 1 1.15 1 1.06 i 
1 12 1 1 1 1 1 1 1 . 12 1 1 .34 1 
1 13 1 1 i 1 ( 1 1.14 1 1.28 1 
1 14 1 1 1 1 1 1 1.16 1 1 .33 1 
i 15 1 1 1 1 1 1 1.14 1 1.35 1 



TABLE 4.1 (cont'd.) January 1986 (mg/L) 



Fage 2 of 2 



! DATE ' PAf ' KMnO ' L FKr ^°^^ Miilirn ' FLUORIDE 1 


1 UAFt 1 PAC 1 KMnO^ 1 LIKE ^jj^ NallCOj , j^^^^^^ | ftesidual | 


1 16 1 1 I j . 1 1.16 1 1.35 1 
1 17 1 1 1 1 1 1.16 1 1.32 1 
1 18 1 1 1 1 1 1.14 1 1.38 1 
1 19 1 1 1 1 1 1.13 1 1.32 1 
1 20 1 1 t 1 1 1.15 1 1.08 1 
1 21 1 1 i j 1: 1 1.14 1 1.35 1 
1 22 1 1 1 1 1 1 1.16 1 1.38 1 

1 24 1 1 t 1 1 1 1.16 1 1.32 1 

1 26 1 1 1 1 1 1 1.14 1 1.25 1 
1 27 1 1 1 1 1 1 1.17 1 1.05 1 
1 28 1 1 1 1 1 1 1.20 1 1.37 1 
1 29 1 1 1 1 1 1 1.15 1 1.36 1 
1 30 1 1 1 1 1 1 1.13 1 1.38 1 
1 31 1 1 I 1 1 1 1.14 1 1.36 1 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. fit Page 1 of 2 

FLUORIDATION PROFILE February 1986 (mg/L) 

HOE WPOS PROTOCOL 



! DATE ! PAC ' KHnO ' LIME ' ^'"^* N.iim ' FLUORIDE j 


( UAit , fAL 1 KMn04 1 LIME , ^j^ NaliCOj , (jQ^^^g [ ftesldual 1 


ill 1 1 1 1 1.13 1 1.25 1 
1 2 1 1 1 1 1 1.13 1 1.34 1 
1 3 I 1 I j 1 1.14 1 1.18 1 
j ^ I 1 1 1 1 1 1.13 1 1 .38 1 

5 t 1 1 1 1 1.15 1 1.39 1 

6 1 1 1 1 1 .85 1 1.33 1 

17 1 1 1 1 1 1 1.15 1 1.20 1 

18 1 1 1 1 i 1 1.14 1 1.27 1 
[9 I I 1 1 1 1.20 1 1.33 1 
I 10 1 1 I 1 I 1 1.14 1 1.16 1 
1 ** 1 1 ] 1 1 ' 1.15 1 1.33 1 
1 12 1 I 1 1 1 1 1.08 1 1.21 1 
] 13 I 1 1 j 1 1 1.15 1 1.12 1 
1 1^ 1 1 t I 1 1 1.16 1 1.30 1 
1 15 1 1 1 1 1 1 1.13I 1.19 1 



TABLE 4.1 (cont'd.) February 1986 (mg/L) 



Page 2 of 2 



' TLATr 1 L.. ' Lu.n iTur ^^^^ « urn > FLUORIDE 1 


, DATE 1 PAC 1 W<n04 LIME ^^^^ NaHCOj , [jos„e 1 Residual 1 


1 16 1 1 1 1 1.10 1 1.42 1 
1 17 1 1 1 1 1.14 1 1.32 1 
1 18 1 1 1 1 1.15 1 1.40 1 
1 19 1 1 1 1 1.12 1 1.35 1 
1 20 1 1 1 1 1.13 1 1.25 1 
1 21 1 1 1 1 l.ial 1.28 1 
1 22 1 1 1 1 1.14 1 1.30 1 

1 24 1 1 t 1 1.14 1 1.32 1 

1 26 1 .4 1 1 1 ^'\{\__}_-_l^\ 
1 28 1 1.1 1 1 1 1.14 1 1.09 1 
1 30 1 1 t 11 j 



TABLE 4.1: T&O CONTROL ALKALINITY ADJ. & 

FLUORIDATION PROFILE march 1986 



Page 1 of 2 

(mg/L) 



HOE WPOS PROTOCOL 



' njiTf ' rtr 1 iru n ' i mr ' ^°^^ ' w.iirn ' FLUORIDE 1 


1 OATC 1 PAC , KMnO^ , LIM[ , f^^^^ , NaHCOj , (j^j^qg | ftesidual 1 


1 1 1 1.0 1 1 1 i 1 1.15 1 1.00 1 
1 2 1 .93 1 1 1 1 1 1.13 1 1.18 1 
1 3 1 1.26 1 1 1 1 1 1.10 1 1.28 1 
1 4 1 1.4 1 1 1 1 1 1.08 1 1.18 1 
1 5 1 1.4 1 II 1 1 1-17 1 1.35 1 
1 6 1 1.4 1 t 1 1 1 1.08 1 1.32 1 
1 7 J 1.4 1 1 1 1 1 1.09 1 1.30 1 
1 fl 1 1.4 1 1 ( 1 t 1.07 1 1.22 1 
1 9 1 1 .4 1 1 1 1 1 1.03 1 1.32 1 
1 10 1 1.4 t 1 1 1 1 1.08 1 1 .36 1 
1 11 1 1.4 1 1 1 1 1 1.05 1 1.29 1 
1 12 1 1.4 1 1 1 1 1 1.08 1 1.35 1 
1 13 1 1.4 1 1 \ 1' 1 1.09 1 1.22 1 
1 14 1 1.4 1 1 1 1 1 1.071 1.35 1 
1 15 1 1.4 1 1 1 1 1 1.071 1.20 1 



TABLE 4.1 (cont'd.) march 1986 



(mg/L) 



Page 2 of 2 



' riATr ' Pir • .ru ji 1 r lur ^^^'^ M^i.rn ' FLUORIDE 1 


1 DATE 1 PAC 1 KMiiO^ | LIMC ^^^ NaHCOj , ^^^^^^ | ftesldual 1 


1 16 1 1.4 1 1 1 1.05 1 1.50 1 
1 17 1 1.4 1 1 1 1 1.11 t 1.38 1 
I 18 1 1.4 1 1 1 1 1.08 1 1.50 t 
1 19 1 1.4 1 1 1 1 1.08 1 1.45 1 
1 20 1 1.4 1 1 1 1 1.07 1 1.34 1 
1 21 1 1.4 1 1 1 1 1.07 1 1.38 1 
1 22 1 1.4 1 1 1 1 1.09 1 1.35 1 
1 23 1 1.4 1 1 1 1 1 1.11 1 1.43 1 
1 24 1 1.4 1 1 1 1 1 1.06 1 1.19 1 
1 25 1 1.4 1 1 1 1 1 i.oej 1.46 1 
1 26 1 1.4 1 1 1 1 1 1.08 1 1.28 1 
1 27 1 1.4 1 1 1 1 1 1.071 1.25 1 
1 28 1 1.4 1 1 t 1 1 1.08 1 1.34 1 
1 29 1 1.4 1 1 I 1 1 1-121 1.40 1 
1 30 1 1.4 1 1 i t 1 1.04 1 1.36 1 
1 31 1 1.4 1 1 1 1 1 l-09t 1.30 1 



TABLE 4.1: T&O CONTROL, ALKALINITY AOJ. & 

FLUORIDATION PROFILE april 1986 



Page 1 of 2 
(mg/L) 



M0£ WPOS PROTOCOL 



! mi ! PAC ! KMnO ' LIHr ' ^^^^^ ' H.llfO ' FLUORIDE 1 


1 u«it 1 rM 1 wnU4 1 LIME 1 f^^^^ 1 NallC03 , (j^^^^g | ftesldual 1 


1 1 1 1.4 1 1 1 1 1 1.08 1 1.34 1 
j 2 1 1.4 1 1 1 1 1 1.08 1 1.36 1 


1 3 1 1.4 1 1 1 1 1 1.09 1 1.48 1 
1 4 1 1.4 1 1 1 1 1 .89 1 1.35 1 
1 5 1 1.4 1 II 1 1 .89 1 1.22 1 
1 6 1 1.3 1 1 1 1 1 1.00 1 1.08 1 
( 7 1 1.4 1 1 1 1 1 .88 I 1.03 1 
1 8 1 2.1 1 1 1 1 1 .91 1 1.20 1 
1 9 1 2.1 1 1 1 t 1 .91 1 1.16 1 
1 10 1 2.1 1 1 1 1 1 .93 1 1.38 1 
1 11 1 2.0 1 1 1 1 1 .91 1 1.30 1 
1 12 1 2.0 1 1 1 1 1 .92 1 1.28 1 
1 13 1 2.0 1 1 1 1 1 .89 1 1.32 1 
1 14 1 2.0 1 1 1 1 1 .90 1 1.34 1 
t 15 t 2.0 1 1 1 1 1 .91 t 1 .38 1 



TABLE 4.1 (cont'd.) april 1986 



(mg/L) 



Page 2 of 2 



' nATr ' D.r ' lu Ji ' i tMf ' ^^^^ 'u^iirn FLUORIDE 1 


1 DATE 1 PAC , KHriO^ | LIME , ^j^ , NaHCOj jj^j^gg ftesHdual 1 


1 16 1 2.0 1 1 1 i .93 1.27 1 
1 17 1 2.0 1 1 1 1 .94 1.24 1 
1 18 1 2.0 1 1 1 1 .96 1.15 1 
1 19 1 2.0 1 1 1 1 .96 1.18 1 
1 20 1 2.0 1 1 1 1 .95 1.20 t 
1 21 1 2.0 1 1 1 1 .96 1 1.05 1 
1 22 1 l.S 1 1 1 t .99 1 1.22 1 
1 23 1 2.0 1 1 1 1 .95 1 1.26 t 
1 24 1 2.0 1 1 1 1 .97 1 1.24 1 
t 25 1 2.0 1 1 1 1 .97 1 1.22 1 
1 26 1 2.0 1 1 1 1 .96 1 1.28 1 

1 28 1 2.0 1 1 1 t .94 1 1.24 1 

1 30 1 2.0 1 1 1 ! .97 1 1.32 1 

I"'''"! i' i i i ! f ! 



TABLE 4.1: T&O CONTROL ALKALINITY ADJ. & 

FLUORIDATION PROFILE „ay 1986 



Page 1 of 2 
(mg/L) 



MOE HPOS PROTOCOL 



' DATE ' PAC ' KMnO ' l IMf ' ^°^^ ' tlAUm ' FLUORIDE I 


1 DAIt 1 PAC 1 KMnO^ | LIME | f^^^^ ^ NaMCOj , (j^j^qg | (^es^£jual | 


j 1 1 2.0 1 t 1 1 1 .88 i 1.13 1 

! J ! _2_.q__j [ } __| ' •_?? ! 1:12 1 

___L. .A--9— _ 1 - _ _. j t -93 [ 1.18 } 

1 _._?__ |-A-_9.-l— 1 L-- 1 1 .96 1 1.25 1 

' _^_ ' 2_._0__ 1 ' 1 1 - - 1 -^^ 1 l'^^ 1 

1 6 1 2.0 1 1 1 1 1 1.00 1 1.24 1 

1 7 1 2.0 1 1 1 1 1 .91 1 1.15 1 
1 8 1 2.0 1 1 1 1 1 .93 1 1.22 1 
1 9 i 2.0 1 1 1 1 1 .95 1 1.32 1 
1 10 1 2.4 1 1 1 1 1 .90 1 1.32 1 
1 11 1 1.9 1 1 1 1 1 .95 1 1.39 1 
1 12 1 2.0 1 1 1 1 1 .92 1 1.26 1 
I 13 1 2.0 1 1 1 1 1 .93 1 1.35 1 
( 14 1 2.0 1 1 1 1 1 .97 1 1.30 1 
1 15 1 2.0 t 1 1 1 1 .94 1 1.20 1 



TABLE 4.1 (cont'd.) may 1986 



(mg/L) 



Page 2 of 2 



' n.Tr ' Lir \a si ' . lur ^^^^ '».Mrn FLUORIDE 1 


1 DATE , PAC KHnO^ , LIME f^^^^ | NaHCOj ^gjaqe 1 ftesldual 1 


II 1 1 It 
1 16 1 2.0 1 1 .91 1 1.28 1 

1 17 1 1.8 1 1 1 .96 1 1.30 1 

1 18 1 1.7 1 1 1 .90 1 1.29 1 

("19' 1' 2.0 1 1 1 .92 1 1.22 1 

t 20 1 2.0 j 1 1 .91 1 1.32 1 

1 21 1 2.0 I 1 1 .96 1 1 .30 1 

1 22 1 2.0 1 1 1 .95 1 1.34 1 

1 23 I 2.0 1 1 ! .90 1 1.19 1 

1 24 1 2.0 1 1 1 .92 1 1.23 1 

lls'l'z'o"! 1 1 .911 1.17 1 

1 26 1 2.0 1 1 1 .95 1 1.16 1 

|'27 'I'a'cT'l 1 1 -93 1 1.35 1 

1 28 1 1.8 1 1 1 -93 1 1.20 1 

|"29"l"2".9""l"" 1 1 1.02 1 1.15 1 

1 30 t 3.9 1 1 1 .93 1 1.32 1 

|"31 "I'T.^ 1 1 1 .94} 1.26 1 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE june 1986 



Page 1 of 2 
(mg/L) 



MOE WPOS PROTOCOL 



! DATE ! PAC ' KHnO LIHC ' ^^^^ ' rinlirn ' FLUORIDE 1 


1 UAit 1 fAL 1 winu^ LiMt 1 ^5„ , HallCOj J t,osaqe 1 Residual 1 


1 1 1 3-^ 1 III -^^ 1 1-23 1 
1 2 1 4.0 1 1 1 1 .93 1 1.24 1 
1 3 1 3.8 1 1 1 1 .87 1 1.21 1 
1 4 t 4.3 1 1 1 1 1 .93 1 1.37 1 
1 5 1 4.0 1 II 1 1 .96 1 1.32 1 
1 6 1 3.7 1 1 1 I 1 .91 1 1.23 1 
1 7 1 5.1 1 1 1 1 1 1.55 1 1.20 1 
1 8 1 4.8 1 1 1 1 1 .87 1 1.02 1 
1 9 1 5.0 1 1 1 1 1 .96 1 1.20 1 
1 10 1 5.2 1 1 1 1 1 .97 1 1.42 1 
1 11 1 5.8 1 1 1 1 1 .85 1 1.24 1 
1 12 1 6.1 1 1 1 1 1 .97 1 1.20 1 
i 13 1 5.3 1 1 1 1 1 .95 1 1.42 1 
1 14 t 5.1 1 1 1 1 1 .90 1 1.32 1 
1 15 1 5.6 1 t i 1 1 .90 1 1.41 1 



TABLE 4.1 (cont'd.) June 1986 



(mg/L) 



Page 2 of 2 



' .1.. 1 . ' .un ' ..lic i^t>* u urn ' FLUORIDE 1 


1 DATE 1 HAl 1 K«n04 , LIME ^j^ NaHCOj , Uos^qg | ftgsldual 1 


1 16 1 5.7 1 1 1 -96 1 1.08 1 
1 17 I 4.9 1 1 1 .91 1 .98 1 
1 18 1 4.5 1 1 1 -98 1 1.12 j 
1 19 1 5.9 1 1 1 -89 1 1.18 j 
1 20 1 7.2 t 1 j -97 1 1.28_ 1 

1 21 1 6.9 1 1 1 -^^^l.. l:ff!.„ ! 

1 22 1 6.8 1 1 j -93 1 l-_0_e_ __' 
I'iV'i' 7.0 1 1 1 .95 1 1.40 I 

1 24 1 7.0 1 1 j 1 *^^ 1 ^:.il.-.| 
ni 1 7.0 1 1 1 1 .94 1 1.22 1 
1 26 1 5.2 1 1 1 1 .92 1 1.20 1 

1 27 1 5.6 1 1 1 1 '^^ 1 ^'^^ 1 
1 28 1 5.3 1 1 1 1 1.06 1 1.38 1 

|""29"l" 5.2 II 11 '^^ 1 ^"^^ 1 
1 30 1 5.2 1 1 1 1 1 -S^. ! .L'f?-— 1 
1 31 1 1 1 1 1 1 1 1 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE july 1986 



MOE WPOS PROTOCOL 



Page 1 of 2 
(mg/L) 



' DATE ' PAC ' KMnO ' LIMC ' ^°°* ' N^fim ' FLUORIDE I 


1 UAFt 1 PAC 1 KMnO^ 1 LIMt | ^jH I '^»''^'^3 1 Dosaqe 1 ftesldual 1 


1 1 i 1 1 1 II 1 

1 1 1 5.2 1 1 1 1; 1 .95 1 1.23 1 

t -1 1-- t 1 t --I 1 1 

1 2 1 5.2 1 1 1 1 j .91 1 1.18 1 

1 1 1 1 1 1 1 -1 -1 

1 3 1 5.2 1 I 1 I 1 .96 1 1.26 I 

1 1 1 1 1- 1 --I I-- — 1 

1 4 1 5.2 1 ) 1 1 1 .91 1 1.28 1 

1 1 1 -1 1 1 1 1 -1 

1 5 1 5.2 1 II 1 1 .91 1 1.09 1 

1 1 1 1 — 1 1 — 1 — 1— -1 

1 6 1 5.2 1 ) ] 1 1 .96 1 1.16 1 

1 1 1 1 1 --t t 1 1 

1 7 1 5.1 ) 1 1 1 1 .93 1 1.28 1 

1 1 t 1 1 — 1 1 — 1- 1 

t 8 1 5.0 1 1 1 1 1 .95 1 1.25 1 

1 1 1 -1 1 1 1 1 1 

1 9 1 5.0 1 1 t 1 1 .89 1 1.34 1 
1 1 1 1 1 t- -1 1 1 

1 10 1 4.5 1 1 1 1 1 .95 1 1.22 1 

1 1 "! 1 1 1 — 1- 1 1 

1 11 1 5.0 1 li 1 ( 1 .91 1 1.23 1 

1 1 1 1 1 1 1- 1 1 

1 12 1 3.9 1 1 1 1 1 .91 1 1.17 1 

1 1 1 1 1 1 1 1 1 

1 13 1 4.8 1 1 1 1 1 .91 1 1.10 1 

1 -1 1 1 --1 1 — I 1 1 

1 H 1 4.9 1 1 1 1 1 .95 1 1.08 1 

1 1 t 1 --I 1- 1 1 1 

1 15 1 4.4 1 1 1 t 1 .93 1 1.07 1 

1 t 1 1 I 1 1 1 1 



TABLE 4.1 (cont'd.) July 1986 



tmg/L) 



Page 2 of 2 



' riATr Pir iru^ i lur 5°^* M*iirn ' FLUORIDE 1 


1 DATE PAC KMirf)^ LIME ^j^ NaHCOj | (joj^qe 1 ftesidual 1 


1 16 5.0 1 .95 1 1.20 1 
1 17 4.5 ( 1 .92 1 1.18 1 
1 18 4.4 1 1 .89 1 1.18 1 
1 19 4.6 1 1 .97 1 1.22 I 
1 20 6.4 1 1 1 .87 1 1.12 1 
1 21 4.9 1 II .90 1 1.21 1 
1 22 4.7 1 11 .96 1 1.13 1 
1 23 1 5.8 1 1 1 1 .75 1 1.03 1 
1 24 1 5.5 1 1 1 1 .93 1 1.00 1 
1 25 1 5.1 I 1 1 1 .89 1 1.28 I 
1 26 1 4.7 1 1 1 1 .96 1 .99 1 
1 27 1 5.1 1 1 1 1 .94 1 1.16 1 
j 28 1 4.6 1 1 i 1 .89 1 1.20 1 
1 29 1 2.3 1 1 1 1 1 .91 1 1.26 1 
1 30 1 5.7 1 1 1 1 1 .94 1 1.08 1 
1 31 1 5.7 1 1 1 1 1 .92 1 1.20 1 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE august 1986 



MOE WPOS PROTOCOL 



Page 1 of 2 
(mg/L) 



' nATF ' PAf ' KMnn ' 1 IMP ' ^^^"^ ' N Ulffl ' FLUORIDE 1 


1 DATL , PAC , KMnO^ | LIML , ^^^ , HallC03 j q^^^^^ | t{e%\du&] \ 


1 1 i 1 1 1 1 1 1 

1 1 1 5.7 I 1 1 1 1 .95 1 1 .22 1 

1 1 1 --I 1 f 1 1 1 

t 2 1 6.9 1 1 1 1 1 .90 1 1.34 1 

1 1 1 1- 1 1- 1 — 1 1 

1 3 1 5.6 1 t 1 1 1 .96 1 1.29 j 
1 1 I t 1 1 1 1 1 

1 4 1 5.2 1 1 1 1 1 .85 1 1.19 1 
1 1 1 1 1 1 1 1 1 

1 5 1 5.7 1 II 1 1 .94 1 1.35 | 

1- 1 1 1 1 1 1 1 1 

1 6 1 7.7 1 1 1 1 1 .95 1 1.22 | 
1 1 1 1 1 1 1 1 1 

1 7 1 9.5 1 1 1 1 1 .96 1 1.18 1 
1 1 1 _.| 1 1 1 1 1 

1 e 1 9.3 1 1 1 1 1 .90 1 .99 1 

1 1 1 1 1 1 1 t 1 

1 9 1 12.4 1 1 1 1 1 .91 1 1.20 1 

1 -1 1- 1 1 1 1— 1 1 

1 10 1 16.9 t 1 1 1 1 .90 1 1.22 1 

1 1 --I 1 1 1 1 1 1 

1 11 I 17.2 1 1 1 1 1 .96 1 1.24 1 

1- 1 1 1 1 1 1 1 1 

1 12 1 14.0 1 1 1 ' 1 1 .90 1 1.28 1 
1- 1 1 1 1 1 1 1 1 

1 13 1 11 .9 1 1 1 1 1 .92 1 1.18 j 
1 1 1 1 1 1 1 1 1 

1 14 1 11 .9 1 1 1 1 1 .94 1 1 .01 1 
[ 1 1 1 1 1 1 „-| .-_.| 

1 15 1 12. i 1 J i 1 1 .95 1 1.28 1 

1 1 1 t i 1 1 1 1 



TABLE 4.1 (contUJ august 1986 ,„g/L, 



Page 2 of 2 



' niTf 1 DAP 1 i-u n ' 1 ,ur ' ^^^'^ ►i.iirn ' FLUORIDE 1 


1 DATE , PAC 1 KMf^4 , LIME , f^^^^ NaHCOj , ^^^^^^ | (Residual 1 


1 16 1 11.5 II 1 1 .93 1 1.13 1 
1 17 1 9.1 1 1 1 1 1 .93 1 1.29 1 
1 18 1 9.2 1 1 1 1 1 .91 1 1.20 1 
1 19 1 10.7 1 1 1 1 j .92 1 1.20 1 
1 20 1 9.2 1 1 1 i 1 .98 1 1.15 1 
1 21 1 9.1 j 1 1 1 1 .85 1 1.22 1 
1 22 1 9.4 1 [ 1 1 1 .95 1 1.18 1 
1 23 1 8.0 1 1 1 1 1 .88 1 1.18 1 
1 24 ) 8.7 1 1 1 1 1 .89 1 1.24 1 
1 25 1 9.2 1 1 I I 1 .91 1 1.16 1 
1 26 1 9.2 1 1 i 1 1 .93 1 .82 1 
1 27 1 9.2 1 1 1 1 1 .90 1 1.04 1 
1 28 1 8.6 1 1 1 1 1 1.00 1 .96 1 
1 29 1 9.2 1 1 1 1 1 .99 1 1 .23 1 
1 30 1 9.0 1 1 1 1 1 .98 1 1 .10 1 
1 31 1 8.5 1 1 1 1 1 .97 1 1.05 1 



TABLE 4.1; T&O CONTROL, ALKALINITY ADJ. & Page 1 of 2 

FLUORIDATION PROFILE September 1986 (mg/L) 

M0£ WPOS PROTOCOL 



' DATE ' PAC KMnO ' LIMf ' ^^^^ ' NAlim ' fLUORIOE 1 


1 DAIt 1 PAC KMnO^ | UHL | f^^^ , NallC03 , ^^^^^^ | ftesijual 1 


1 1 1 8.4 1 1 i 1 1.05 1 1.10 1 

1 2 1 9.3 1 1 1 1 1.01 I 1 .05 1 

1 3 1 9.3 1 1 1 1 1.04 1 1.12 1 

I 4 1 9.3 1 1 1 1 .97 1 1.08 1 

1 5 1 9.3 1 - 1 1 1 .98 1 1.38 t 

1 6 1 9.1 1 1 1 1 1 .97 1 1.08 t 

1 7 1 8.8 1 1 1 1 1 .99 1 1.03 1 

1 8 1 9.0 1 1 1 1 1 .94 1 .88 1 

1 9 1 9.2 1 1 1 1 1 1.03 1 1.04 1 

1 10 1 9.2 1 1 \ I 1 1.01 1 1.05 1 

1 11 1 9.3 1 1 1 1 1 .97 1 1.32 1 

1 12 1 9.3 1 1 1 1 1 .95 1 1.15 1 

1 13 1 8.1 1 1 1 1 1 1.01 1 1.09 1 

\ 14 1 9.0 1 1 1 1 1 1.02 1 1.06 1 

! 15 1 9.0 1 1 1 1 1 1.02 1 1.23 1 
1 1 i 1 1 1 1 1 1 



TABLE 4.1 (cont'd.) September 1986 (mg/L) 



Page 2 of 2 



' nair P^r ' kwj\ i rur ^^^^ ««..rn ' FLUORIDE 1 


1 DATC PAC 1 KMnO^ LIME f^^^^ MaHCOj , ^^^^^^^ ftesidual I 


1 16 8.6 t ! 1 1.02 1.08 1 
t 17 6.7 II 1 1 .99 1.10 1 
1 18 6.8 1 1 1 1 1.09 1 .08 1 
1 19 6.5 1 1 1 1 1.05 1.13 1 
1 20 6.5 1 1 J 1 1 1.07 1.29 1 
1 21 6.7 1 1 I 1 1 1.09 1 .39 1 
1 22 6.4 1 1 1 1 1 1 .12 1 1 .23 1 
1 23 6.7 1 1 1 1 1 1.07 1 1.28 1 
1 24 6.7 1 1 1 1 1 1.09 1 1.18 1 
1 25 6.6 1 1 1 1 1 1,03 1 1.14 1 
1 26 16. 71 1 1 1 ll.12ll.17 1 
1 27 1 6.3 1 1 1 1 1 1.09 1 1.02 1 
1 2B 1 6.5 1 1 1 1 1 1.06 1 1.16 1 
1 29 1 6.7 1 1 1 1 1 1.13 1 .99 1 
1 30 1 6.5 1 1 1 1 1 1.06 1 .97 1 
1 31 1 1 1 1 1 1 1 1 



TABLE 4.1: T&O CONTROL. ALKALINITY ADJ & 

FLUORIDATION PROFILE October 1986 



Page 1 of 2 
(my/L) 



MOE WPOS PROTOCOL 



' HAir PAr ifu n i lur ' ^^^^ ' w.iirn ' FLUORIDE 1 


1 DATE PAC KM11O4 LIME , ^5^^ , KallCOj , ^^^^^^ | ftesj^u^i | 


1 1 6.5 1 1 1 1.03 1 1.09 1 
1 2 4.8 1 1 1 1.07 1 1.01 1 
1 3 4.3 III 1.11 1 1-10 1 
1 4 3.8 1 1 1 1.12 1 1 . 13 1 
1 5 4.1 1 1 1 1.02 1 1.12 1 
16 4.2 1 1 1 1.08 1 .95 1 
1 7 1 4.2 1 1 1 1 1.08 1 .98 1 
1 8 1 5.7 1 1 1 1 1.15 1 1.04 1 
1 9 1 6.3 1 1 1 1 1 1.02 1 1.02 1 
1 10 1 6.1 1 1 1 1 1 1.15 1 1.22 1 
1 11 1 6.0 1 1 i 1 1 1.05 1 1.10 1 
1 12 1 5.9 1 I 1 1 1 l.iO 1 J .20 1 
1 13 1 5.9 1 1 1 I 1 1.11 1 1.17 1 
1 14 1 6.1 1 1 \ 1 1 1.07 1 1.32 1 
1 15 1 6.0 1 1 1 1 1 1. 13 1 1 .13 1 



^*" 



TABLE 4.1 (cont'd.) October 1986 (mg/L) 



Page 2 of 2 



' niTf 1 D.r 1 i-M n ' i lur ' ^^^^ 1 1 FLUORIDE 1 


j DATE , PAC 1 KHnO^ | LIME , ^5^ , NaHCO^ , ^^^^^^ ] Residual 1 


1 1 1 1 1 1 1 1 1 
1 16 1 5.0 I 1 1 1 1 1.09 1 1.22 1 

1 1 1 1 1 1- 1 1 1 

1 17 1 4.9 1 1 I 1 1 1.13 1 1.35 1 

1 1 1 1 1 1 1 1 1 

1 IB 1 4.9 1 1 1 1 1 1.02 1 1.22 1 

1 1 1 1- 1 1 1 1 1 

1 19 1 4.7 1 1 j 1 1 1.16 1 1.20 1 

1- 1 1 -1 1 i 1 1 1 

1 20 1 4,9 1 1 1 1 1 1.10 1 1.23 1 
1 1 1 1 1 1 — j 1 i 

1 21 1 5.0 ) 1 1 1 1 1.09 1 1.20 1 

1 1 1 1- 1 -1 1— 1 1 

1 22 1 5.1 1 1 1 1 1 1.08 1 1.18 1 

1 1 1 1 1 1— 1 1 1 

1 23 1 5.0 1 1 1 1 1 1.11 I 1.12 1 

1 1 1 1 1 1 1— 1 1 

1 24 { 4.6 1 1 j I 1 1.09 I 1.12 I 

1 1 1 1- 1 — I 1 -1 1 

1 25 1 4.6 1 1 1 1 1 1.05 1 1.19 1 

1 1 1 1 1 1— 1 1 1 

1 26 1 4.4 1 1 1 1 1 1.08 1 1.04 1 
1 1 1 1 1— 1 1 1 1 

1 27 1 4.6 1 1 1 1 1 1 .06 1 1 .15 1 

1- 1 1 1 1 1-- 1 1 1 

1 28 1 4.7 1 1 1 1 1 1.12 1 1.12 1 
1 1 1 1- 1 J ( 1 1 

1 29 1 4.7 1 1 1 1 1 1.08 1 1.05 1 

1 30 1 4.7 1 1 1 1 1 1.12 1 1.18 1 
1 1" 1 1 1 1 1 1 1 

1 31 1 4.6 1 1 1 ! 1 1.12 1 1.26 1 



TABLE 4.1: T&O CONTROL, ALKALINITY AD J & 

FLUORIDATION PROFILE Novciiber iyU6 



MOE WPOS PROTOCOL 



Page 1 of I 
(mg/L) 



' DAK ' PAC tCMnO ' LIHC ' ^^^^ ' Nilim ' FLUORIDE 1 


, UAIt 1 PAC tO1n04 1 LIME , ^5^^ , NdllC03 , \^^^^^^ | ftesidual | 


1 1 t 4.0 1 1 1 1 1.06 1 1.22 j 
1 2 1 3.5 1 1 1 1 1.09 1 1.17 I 

j ^ { 3.7 j j j ' 1.04 { 1.36 j 
j ^ j 4.5 [ [ j j 1.13 [ 1.30 1 
{ 5 1 3,5 ! 1 1 [ 1.03 1 1.40 
j ^ I 3.6 j j j [ o.y? ' 1.50 1 
j ' j 3.6 [ [ [ j 1 0.93 1 1.00 1 
j ^ j 3.6 j j j [ j 0.88 j 1.02 j 
} ® } 3.4 { j { j { 0.96 j 0.95 j 

' *^ j 3.5 j j j j ] 1.12 [ 1.20 j 

j *^ ' 3.5 ' 1 ] 1 j 1.11 j 1-20 1 
1 13 1 3.4 ! 1 1 1 1 1.06 1 1.22 1 

j '^ j 4.0 j j ' j [ 1.11 I 1.2a 1 
j *^ j 3.5 j [ j I j 1.08 ] 1.26 1 



TABLE 4.1 (cont'd.) Nov/anbei: 1986 



(mg/L) 



Page 2 of 2 



' r.T. 1 .... ' Lon ' .,ur ^ODA 1 „ ,,._ 1 FLUORIDE 1 


1 DATE , PAC 1 KWnO^ , LIME ^j^ | NaHCOj , [joj^qg | ftesidual I 


1 16 I 3.4 1 1 1 1 1.10 1 1.20 1 
1 17 1 3.4 1 1 1 i 1-10 1 1.28 1 
1 IB 1 J. 4 1 1 I 1 1-10 1 1-39 t 
1 19 1 3.3 1 1 j 1 1.06 1 1.19 1 
1 20 1 3 2 i 1 j j 1.14 j 1.00 j 
1 21 1 3 3 1 1 I j 1.06 j 1.02 j 
1 22 1 3 4 1 1 j j 1.12 1 1.18 1 
1 23 1 3 3 1 1 1 1 [ 1.07 j 1.09 j 
1 24 1 34 1 1 1 1 I 1.11 j 1.18_ j 
1 25 1 3 4 1 1 1 1 j 1.11 j 1.22 j 
1 26 1 3.3 1 1 1 j 1 1.1b 1 1.18 ] 
1 27 1 3 4 1 1 1 I j 1.08 j 1.16 
1 28 1 3 4 1 1 I 1 j 1.09 1 l-22_ ! 
' 29 1 3 4 1 1 j j j 1.13 j 1.20 j 
1 30 1 3_^ 1 1 1 j j 1.06 [ ijU^... 
1 31 1 1 1 1 1 1 1 1 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE Decyi.aaur 1986 



HOE WPOS PROTOCOL 



Page 1 of 2 
{mg/D 



1 ntrr ' PAr ru a ' . lur ' ^^^^ ' u.um ' FLUORIDE I 


1 DATE 1 PAC KMnO^ , LIHE , ^j^ , NaHC03 , o^^^qg | Hej^di^ai | 


1 1 1 3.4 i 1 J 1 1-08 1 0.y2 1 
1 2 I 2.1 1 1 1 1 1-08 1 1.10 1 
i 3 1 3.3 1 1 1 1 1-12 1 1.10 1 
1 4 1 3.4 1 1 t 1 1-15 1 1.13 1 
1 5 1 2.1 1 1 1 1 1-02 1 1.10 1 
1 6 1 1.6 1 1 1 1 1-17 1 1-23 1 
1 7 I 1.5 1 1 1 1 1-14 1 1.19 1 
1 8 1 1.7 1 1 1 1 1.07 1 1.08 1 
1 9 1 1.6 1 1 1 1 1-05 1 1.05 1 
1 ID 1 1.8 1 1 1 1 1.13 1 1.14 1 
1 11 1 2.5 1 1 1 1 1.14 1 1.10 1 

1 12 1 2.1 1 1 1 ' 1-04 1 i.oa 1 

1 13 1 2.1 1 1 1 1 i-lb 1 0.9B I 
1 14 1 2.1 1 t 1 1 1 1-il ' 1-iy 1 
1 15 1 2.2 1 1 1 1 1 1-Ob 1 1.05 1 



TABLE 4.1 Iconi'd.) 



UecoiHber 1986 



(mg/L) 



Page 2 of 2 



' nair ' dip Ku s, ' . ,ur ' ^^^^ ' luum ' fLUORIOE 1 


1 DATE 1 PAC 1 KH11O4 1 LIMt , f^^^^ ^ NallCOj , ^^5^^^ | ftesjdual I 


I 16 1 2.2 1 i 1 1 1 1.0b 1 1.12 1 
1 17 1 2.1 1 1 1 1 1 1.14 1 1.05 1 
1 18 1 2.1 I 1 1 I 1 1.13 1 1.12 J 
1 19 1 2.2 t 1 1 i • 1.13 1 1.13 1 
t 20 1 2.0 1 1 1 1 1 1.15 1 1.18 I 
1 21 1 2.1 1 1 ' ' ' 1-00 1 1.10 I 
1 22 1 2.1 1 ' ' ' t 1.08 1 1.24 j 
1 23 1 2.1 1 1 1 1 1 1.12 1 1.24 1 
1 24 1 2.1 1 1 ' ' 1 1.19 1 1.29 1 
1 25 1 2.0 i ' 1 ' 1 0.88 1 1.13 1 
1 26 1 2.0 1 1 ' 1 1 1.06 1 1.05 1 
1 27 1 2.1 1 1 i 1 ' 1-16 ' 1-05 1 
1 28 I 2.0 1 ' 1 1 1 1.17 1 1.U5 j 
I 29 1 2.0 1 1 ' ] ' 1.07 1 1.00 1 
1 30 1 2.0 ' 1 ' j j 1.12 j 1.1^ { 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE j^j^,j^ ^ggs 



Page 1 of 2 
(rog/L) 



M0£ HPOS PROTOCOL 



! DAT£ PAC KMnO ' LIHF ' ^^^'^ ' Millfn ' FLUORIDE | 


1 OAll PAC KMn04 , LIME , ^5^ , NaHC03 , ^^^^^^ | ftejidual } 


11 1 1 1 1 1-31 1 1.28 1 

12 1 1 1 1 1.20 1 1.30 1 

13 1 1 1 1 1 1.11 1 1.25 1 

14 1 1 1 1 1 1.13 1 1.34 1 

15 1 1 - 1 1 1 1.62 1 1.22 1 

16 1 1 1 1 1 1.16 1 1.20 1 

17 1 1 1 1 1 1 1.19 1 1.15 1 

18 1 1 1 1 1 1 1.16 1 1.30 1 

19 1 t 1 1 t 1 1.07 1 1.34 1 
1 10 1 1 1 1 1 1 1 43 j 1 35 I 

\ [^ 11 1 1 1 1 ^-^^ 1 ^--^^ 1 
1 _^^ ' 1 ] j 1 1 1.20 1 1.18 1 

1 ^^ 1 1 1 1 1 } 1.20 j 1.28 j 
1 ** j 1 j j 1 j 1.15 1 1.J2 j 



TABLE 4.1 (cont'd.) 



(mg/L) 



Page 2 of 2 



' DATE ' TAr ' KMnO ' I IMf ^°^* M*llfn ' FLUORIDE 1 


1 DAU 1 PAC 1 KMnO^ | LIM[ ^^^^ NaHCOj | j^oiaqe I Residual I 


1 16 1 .86 1 1 1 1.08 1 1.30 1 
1 *' 1 l.-l 1 j 1 1.08 1 1.21 1 
1 ^8 1 1.4 1 1 ' j 1 1.05 j 1.20 ] 
' 1^ _j 1.2 j j j 1 ! .1-06 1 „1_._10| 

|-_??-]-.lf.-| 1 1 1 l-_.l?P.|..-A-_ll..| 
|..?l.-l-.15..|...-..-| 1 1 |....15PJ..-A-A5-.J 

1 ^^ }■} -L- -J L..i_-paL,_a-a0-. 

' ?^ 1 1 j 1 j |_..i_iP.L--.l-Al_.| 

__ I „.l.-26. ....1.-A8 .. 

1 25 1 1 1 1 1 1 1.02 1 1.29 1 

1 26 1 1 1 ) 1 1 1.17 1 1.36 1 

1 27 1 1 1 1 1 1 1.29 1 1.34 1 

1 28 1 1 1 j 1 1 1.33 1 1.50 1 

1 29 1 1 1 1 1 1 1.17 1 1.06 1 

1 30 1 1 1 1 1 1 1.17 1 1.45 j 

1 31 j 1 1 ] ] 1 1.18 1 1.48 1 



TABLE 4.1: Tfi»0 CONTROL, ALKALINITY ADJ & 

FLUORIDATION PROFILE resRUARy 1985 



Page 1 or 2 
(mg/L) 



HOe UPOS PROTOCOL 



' nATt ' PAf KMiJl ' 1 IMF ' ^°^'^ M.lim ' FLUORIDE 1 


, OATL 1 PAC KMnO^ | LIML , f^^^^ NallCOj , q^^^^^ [ t^^^\^^i^] | 


111 II 1 1-16 1 1-18 1 

12 1 II 1 1.22 1 1.20 1 

13 1 II 1 1-34 1 1.35 1 

14 1 1 II 1 1-29 1 1.36 1 

15 1 II 1 1 1.26 1 1.58 1 

16 1 1 1 1 1 1.19 1 1.25 1 

17 1 1 1 1 1 1.20 1 1.15 1 

18 1 1 1 1 1 1.15 t 1.10 1 

19 1 1 1 1 1 1 1.17 1 1.22 1 
1 10 1 1 1 1 1 1 1.18 ) 1.22 t 
1 11 1 1 1 1 1 1 1.20 j 1.15 1 
1 12 1 1 1 1 1 1 1.20 1 1.28 1 
j 13 1 1 1 1 1 j 1.20 1 1.18 j 
j 1^ j 1 j [ } 1 1.24' 1.28 1 
j 15 1 1 1 1 1 1 1.20 1 1.29 1 



TABLE 4.1 (cont'd.) FEBPLIARy 1985 (mg/L) 



Page 2 of 2 



' nATf ' PAf 'rMLO ' iiMr ^^^'^ ' riaiico ' fLllORIOE 1 


1 DATC , PAC 1 KM11O4 , LIMC ^5^ | NallCO^ | jj^j^qg | ^^^\i^,^\ | 


1 16 1 1 1 I 1 1 1.22 1 1.33 1 
1 17 1 1 1 1 1 1 1.38 1 1.18 1 
1 IB ) 1 1 1 1 1 1.44 1 1.24 1 
1 19 1 1 1 1 1 1 1.27 1 1.40 1 
1 20 t 1 1 1 1 1 1.18 1 1.60 1 
1 21 1 1 1 I 1 1 1.21 1 1.00 j 
i 22 1 1 1 1 1 1 1.00 1 1.12 1 

' ^^ 1 1 1 1 1 1 ^'-^ 1— -1-^— -1 
] 24 I I 1 1 1 j 1.24 1 1.45 1 

1 ?5 1 I 1 1 1 1 1^24 ! __1^25 _ j 

I ^* 1 1 1 1 1 1 li29 j 1^33 j 
j 27 1 1 1 1 1 I U34 j_ _1^28 _ [ 

' 28 I 1 j I 1 ! ..l.JS ! _1^44__ ! 

1 29 I 1 1 1 1 1 1 1 
1 30 1 t t 1 1 1 1 1 
1 31 1 1 I 1 1 1 1 t 



TABLE 4.1: T&O CONTROL. ALKALINITY ADJ. & 
FLUORIDATION PROFILE 



HAfOi 1985 



Page 1 of 2 
(mg/L) 



HOE WPOS PROTOCOL 



! DATE ! PAC ' KHnO ' LIHC ' ^^^^ ' M:ilirn ' f-UORIOE 1 


1 UAIt 1 KAL 1 KMnO^ | LIMt , ^j^ , NaltC03 , ^^^^^^ , ftej^d^jji | 


111 1 1 1 1 1 1.27 1 1.38 1 
1 ? 1 1 1 1 1 1 1.29 1 1.32 1 
13) 1 1 1 1 t 1.30 1 1.30 1 

14 1 1 1 1 1 ) 1.18 1 1.05 1 

15 1 1 1 1 1 1 1.08 j 1.05 ! 
16) ) 1 1 ) 1 .99 1 1,00 1 
17 1 1 1 I 1 1 1.33 1 1.12 1 
1 8 1 1 1 1 1 1 1.29 1 1.30 1 
j 9 [ j [ j 1 1 1.33 1 1.09 1 
1 ^'^ 1 1 1 1 1 [ 1.36 j 1.19 t 

-----I II 1 i 1 1-35 j 0.98 j 

! }^__! j j 1 } j...A-J_2 1 .. U2J. 1 



TABLE 4.1 (cont'dj 



MARQl 1985 



(mg/L) 



Page 2 of 2 



' DATC TAf KM-lQ I IMF ^°^* N*iifn ' FLUORIDE 1 


1 DATE PAC KMn04 LIME f^^^^ NallCOj | ^^5^^^ [ Residual | 


1 1^ 1 1.34 { 1.17 j 
11^ ' j 1 1.40 j 1.25 j 
1 18 1 1 1 1 1.33 I 1.00 j 

1 1^ 1 1 1 1 ^'^^ 1 ^-^^ i 

' ^° j_ 1 j .L ..1.-33.! .1„-23._.| 

j__f| [ j |_..l.-35 1 ..l.pp 

' ^^ ! _ ___l_-3§. --_l_-2_3._. 

\ Jl 1 1 ! _ ! _1_.34_! _1_._2_8_. ! 

1 24 1 1 1 1 1 1.32 1 1.34 1 

1 25 1 .5 1 1 i 1 1 1.34 1 1.24 1 

I 26 1 1.4 1 1 1 1 1 1.32 1 1.32 1 

1 27 1 1.4 1 1 1 1 1 1.33 1 1.24 1 

1 28 1 1.4 1 1 1 1 1 1.29 1 1.41 1 

1 29 1 2.5 1 1 1 I 1 1.34 1 1.00 j 

1 30 1 3.1 1 1 j I I 1.33 1 1.10 1 

1 31 1 2,9 j I I I [ 1.29 1 .95 1 



TABLE 4.1: T&O CONTROL ALKAUNITY ADJ & 
FLUORIDATION PROFILE 



APRIL 19R5 



Page 1 of 2 
(mg/L) 



HOE WPOS PROTOCOL 



1 DATE 1 PAC ! mnO * LIME ' ^"^^ ' HalICO ' FLUORIDE I 


1 uAit 1 KML 1 r^nu^ , LlMt 1 ^^^^ 1 NaHL03 | p^^^^^ | ftgsjjyji | 


1 1 1 3.1 1 1 1 1 1 1.32 1 1.28 1 
1 2 t 3.1 1 1 1 1 i 1.31 1 1.00 1 
1 3 1 3.1 1 1 1 1 1 1.36 1 1.26 1 
1 4 1 3.1 1 1 1 1 1 1.34 1 1.16 1 
1 5 1 3.1 i 1 1 1 1 1.30 1 1.05 1 
1 6 1 2.9 1 1 i , i 1 1.29 1 1.18 1 
I ^ 1 3.0 1 1 1 1 1 1.32 1 1.15 1 
j ® } 3.1 I 1 1 1 1 1.32 1 1.08 I 
{ ^ j 3.1 j 1 1 I 1 1.30 1 1.02 1 

|.-!?--|„3^L.| 1 1 ! L.i.-.lli 1-19 ] 

! i}_ ! 2^7 1 j [ [ __ 1 1.32 1 .95 j 

L.!?..j_j-L_j 1 i' 1 L..A-AIJ 1-05 1 

j-!^.|..i-i_i 1 1 j L„iAi|_„.i-.i2_. ! 

L_l!_.|._.p...! 1 I 1 L..A_i9. L-__i-j2 1 

1 * ] ^j 1 I 1 I 1 1.35 j 1.09 1 



TABLE 4.1 (cont'd.) 



APRIL 1985 



(mg/L) 



Page 2 of 2 



' DATE TAP ' KMnO LIMf ' ^°^^ ' NAlim ' FLUORIDE 1 


1 UAIt PAC , KMnO^ LIME , ^^^ , NallCOj | [j^saqg fiesldual I 


1 16 1 1 1 1 1 1.31 1.10 1 

j 1' I 1 1 I 1 1.33 1.08 1 
j 18 I 1 I I 1 1 133 1 24 1 

1 1» j 1 1 1 1 1 1.31 1.28 1 
j_ZO_j I j 1 [ j 1.33 1.15 1 

' J*_ 1 j 1 j j ! _,i.-??. y^^ .1 

' ^^ ' 1 j j [ j 1.33 1.00 j 

L.?L.|._ 1 {_ 1 |. .j_._.lj33 l..p5 ' 

j__?^._] ]._ ] '__ j |.„l_-35 1--1A--I 

! ?f__! ! j ___j j L.1.-36 J.-2P__ ! 

1 26 1 1 1 1 1 1 1.33 1.11 1 
1 1 1 1 1 1 ._.| 1 1 

1 27 1 1 1 1 1 t 1.35 1 1.18 1 

1 I-- I-- 1 1 1 1 1— 1 

1 28 1 1 1 1 1 1 1.30 1 1.33 1 
1 1 |,_ ( 1 1 |... 1 __..| 

1 29 1 1 1 1 1 1 1.33 1 1.20 1 
1 1 1 1 1 1 1 1 1 

1 30 1 1 1 1 ) 1 1.34 1 1.26 1 
1- 1 1 1 1 1 1 1 1 

1 31 1 1 1 1 [ 1 1 1 
1 1 1 1 1 1 1 1 1 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE ^^y 1985 



HOE WPOS PROTOCOL 



Page 1 of 2 
(mg/L) 



] DATE 1 PAC WlnO^ LIME | JJ^* **''"*^'^3 


FLUORIDE 1 


Dosage I Residual 1 




1.33 ( 1.28 1 




1.31 1 1.42 1 




1.33 1 0.99 1 




1.36 1 1.32 1 




1.64 1 1.09 1 




1.32 1 1.28 1 




1.33 1 1.20 1 


1 a 1 1 1 1 1 


1.32 1 1.40 1 


1 9 1 1 1 1 1 


1.33 1 1.12 1 


1 10 1 .6 1 1 J 1 


1.30 1 1.02 1 


1 11 1 2.0 1 1 1 1 


1.29 j 1.10 1 


1 12 1 1.8 1 1 1 1 


1.28 1 1.38 1 


1 13 1 1.8 1 1 1 1 J 


1.33 1 1.26 1 


1 U 1 1.3 1 1 1 1 1 


1.33 [ 1.42 j 


j 15 1 1.6 1 1 1 1 1 


1.30 j 1.22 1 



TABLE 4.1 (cont'd.) mY 1985 



(mg/L) 



Page 2 of 2 



' nATF ' TAP KMiil ' I IMF ^^^^ ' NAlim * FLUORIDE 1 


1 DATE , PAC KMnO^ , LIME ^^^^ , NallCOj | ^^^^^^ [ ftesldual I 


1 16 1 1.8 1 1 1 1 1.29 1 1.24 1 
1 17 t 1.7 1 1 1 1 1.29 1 1.13 t 
1 18 1 1.8 1 1 1 1 1.33 1 1.23 1 
1 19 1 2.1 1 1 1 1 1.31 1 1.25 1 
1 20 1 1.7 1 1 1 1 1.29 1 1.28 1 
1 21 1 1.8 1 1 I I 1,37 1 1.30 I 

t 22 1 2.6 i j j j 1.31 j 1.33 j 
j 23 I 2.0 1 1 ' 1 1.33 1 1.28 | 
j 24 I 2.1 1 1 1 1 1.32' _1._28__| 

j 2* 1 1.8 1 1 1 ! _..1_-2?_|__.A-A1„| 

j 2^ j 1.7 } { j ! ._1_-_3JlJ..._1_-_26._.| 

j J^_ ' 2.1 j 1 ] ! ..J_-_2J ! _.A..3il— 1 

L.??_.l__l-3..l 1 1 (_..A--3.2.|_.A..1.1_..| 

1 29 1 3.0 I 1 1 1 1.32 1 1.27 1 

1 30 1 2.2 1 1 1 1 1.31 1 1.05 1 
1 1 1 1-- 1 1 1 1 1 

1 31 1 1.9 1 1 1 1 1 1.30 1 1.14 1 
1 i 1 1 1 1 1 1 1 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE .tune 1985 



Page 1 of 2 
(mg/L) 



HOE WPOS PROTOCOL 



! DATE ! PAC ' KHnO LIHE ' ^^^'^ ' Mallfn ' fLUOftlDE | 


j UAit 1 PAL 1 KMnO^ LIME , f^^^^ , NallCOj , ^^^^^^ | ftes^(jyal | 


j ^ [ 1.5 j j I j 1.30 1 1.03 1 
] 2 1 18 1 1 1 1 1 1 32I 128 ] 

j ^ j 2.0 j j j j j I.27I 1.21 I 
\ * 1 2.2 1 1 j j 1 1.31 1 1.21 1 
j ^ { 2.6 j 1 1 1 1 ^-^^i ^-^^ 1 
! _f__' _2_._1__| 1 1 1 ! _ li?^]. 1-32 1 

! _'__} _2_._1 1 1 j j j 1^28' li28 j 

1 8 1 2.0 1 1 1 1 1 1.291 1.15 1 

1 9 1 2.1 1 1 1 1 t 1.281 1.24 1 

1 10 1 2.2 1 1 1 1 1 I.31I 1.37 1 

j 12 1 1.7 I 1 1 1 1 I.29I 1.20 1 
j 13 1 2.4 1 1 1 j 1 I.32I 1.30 1 
j 1^ j 1.7 1 t t 1 1 I.35I 1.08 1 
[ 15 I 1 9 1 1 j 1 3i| 1 28 j 



TABLE 4.1 (cont'd.) 



JUNE 1985 



(mg/L) 



Page 2 of 2 



' nATr 1 pur ' .u .n i mr ^°^* N*urn FLUORIDE 


, DATE 1 PAC , ICHirf)4 LIME ^j^ NallCOj (josage ftesldual 


1 16 1 2.3 1 1.30 1.21 
1 17 1 3.8 1 1 1 1.30 1.18 
1 18 1 5.0 1 1 1 1.31 1.22 
1 19 1 3.9 1 1 1 1.29 1.24 
1 20 I 3.2 1 1 1 1.27 1.35 
1 21 1 3.4 1 1 1 1.33 1.05 
1 22 1 3,4 1 1 I 1.31 1.22 

1 23 1 3.7 1 I 1 1.25 h}9___ 

1 2^ 1 3.6 1 1 1 _1_._27 l.-P_2... 

j ^5 { 3.5 j j { 1.26 1,A.2— 

1 2^ j 7.8 1 \ j 1. 31 1.-1A-. 

{ ^^ } 8.1 j j } 1_._28 _1.._2A_. 

' Jf ! _5^7 j ' 1 [,_ 1^29_ J._.^5„. 

1 29 1 -, Q 1 ( J 1 1.26 1.28 

1 31 1 t 1 1 1 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 



FLUORIDATION PROFILE 



JULY 198? 



Page 1 of 2 
(mg/L) 



M0£ WPOS PROTOCOL 



1 DATE 1 PAC 


(CHnO ' lIMf ' ^^^^ hilirn ' FLUORIDE j 


KMnO^ 1 LIME , ^^^ NallC03 , f^^^^^^ | t(e^\^iti] 1 


1 i 

1 1 1 5.2 
1 1 


1 1 I 1 1.28 1 1.28 1 


1 2 1 6.8 
1 1 


lilt 1-25 1 1.49 1 


1 1 

1 3 1 6,8 


1 1 i 1 1.30 1 1.31 t 


1 4 1 5.7 
1 1 .. 


1 1 1 1 1.28 1 1.31 1 


1 5 1 5.9 
1 1 


1 1 1 1 1.26 1 1.00 1 


1 6 1 4.7 
|.^ j 


1 1 1 1 1.24 t 1.21 1 


1 7 1 3.5 
1 1 


1 1 1 1 1.23 1 1.05 1 


1 ® 1 5-^ 


1 1 1 1 1.31 1 1.24 1 


I 9 1 4.4 


1 1 1 1 1.27 1 1.32 1 


1 *° 1 '•' 1 


j j j i 1.28 1 1.18 1 


1 " 1 '•' 1 


I'll 1.28 1 1.26 1 


1 *' 1 '■' 1 


1 1 1 1 ^-^^ 1 1-18 1 


1 " 1 '■' 1 


1 1 1 1 1.31 1 1.13 1 


1 ^' 1 '■' 1 


1 1 i 1 ^'^^ 1 -^^ 1 


1 *' 1 ^-^1 


1 1 i ] 1.23 1 .99 1 



TABLE 4.1 (cont'd.) 



■T^T.V Ittat; 



(mg/L) 



Page 2 of 2 



' nATf ' PAf ^UJ^ imr ^O"^* M*.irn FLUORIDE 1 


1 DATE , PAC KMiiO^ LIME ^^^ NaHCOj jj^j^gg | ftesyyal | 


{ ^^ [ 5.7 1.24 ] .98 ] 

1 *' 1 5.4 I \-JA..\..AiU---\ 

L ^^.-L.-l-.-?.,! 1—- 1 1:26 j 1.32 1 

j 1* j 5.6 j j j Ii26_ ! „1;05_, j 

1 20 1 5.5 1 1 1 1.30 1 1.45 1 

1 21 I 5.6 1 1 1 1,26 1 1.12 1 
1 22 1 5.6 1 1 1 1.29 1 1.27 1 
1 23 1 5.6 1 1 1 i 1.29 1 1.26 1 
1 24 1 5.6 1 ( 1 1 1.33 1 1.28 1 
1 25 1 5.6 1 1 1 1 1.27 1 1.20 1 

1 27 1 5.5 1 1 1 1 1.26 1 1.28 | 

1 29 j 5.2 1 j j 1 .L29 |_ 1.15_ _j 

j ^° I 5-^ j ! 1 1 1.28 j J.16_ ! 
1 31 1 5.5 1 j ] 1 1.24 j 1.05 1 



TABLE 4.T. T&O CONTROL, ALKALINITY ADJ. & 
FLUORIDATION PROFILE 



ALK;11ST 1985 



Page 1 of 2 
(mg/L) 



HOE HPOS PROTOCOL 



! DATE I PAC mnO ' LIHC ' ^^'^^ ' Milim ' FLUORIDE | 


1 u«lt , fAL WlnU^ 1 LIHt 1 ^^„ 1 NallC03 , p^^^^g | ftpji^ua^ , 


1 1 1 5.5 1 1 1 I 1.29 1 1.21 1 
1 2 1 5.6 1 1 1 1 1.28 1 1.30 1 
1 3 1 5.6 1 1 1 1 1.29 1 1.50 1 
1 4 1 5.4 1 1 1 1 1 1.26 1 1.45 1 
1 5 t 5.6 1 1 1 1 1 1.44 1 1.35 1 
j 6 1 5.5 1 1 1 1 1 1.24 1 1.50 1 
j ' 1 5.8 1 1 1 1 1 1,20 1 1.31 1 
I 8 1 7.3 I 1 I 1 1 1.21 1 1.33 1 
1 ^ 1 ll._2_| III! 1-21 ! 1-40 1 
|-.!?..|...l-.l-| 1 1 L. 1 1-20 1 1-53 ] 

!*?__! 11. _8! 1 j 1 ...]_._hl8 1 1.25 1 

L.l?__|..l:6,-.6_| ! j 1 L..L1:L! i.:26__| 



■Mi 



TABLE 4.1 (cont'd.) Air^n.gT igB^ 



(mg/Lj 



Page 2 of 2 



' nATf • tjir ' ruii iiur ^^^^ ' M*iirn ' FLUORIDE 1 


1 "*'f 1 ^^^ 1 "^"^4 LIMC ^SH 1 NaHCOj , [j^^^gg ftesidual 1 


j *^ 1 11.9 j j \.,h}l 1-2J...I 

1 |[ 1 11.6 1 } ___{ } ! .1.-17 k-}k..\ 

1 *® 1 11.7 j j j j ! .1.-18 1.-30.. .1 

] _}^_ ' 11.8 ' j j ] ! _1_-1.8 l.-_12__ ! 

] _f° _' 12.1 _j ] j j |_.1..21 1..4_2_..| 

j..!l..|.liiL.| 1- 1 — j |..k.l8 1.38...] 

|..??-|.i5:3„] 1 1 } |..kl9 1..4i)...| 

1 23 1 12.1 1 1 1 1 1 1.23 1.48 1 

1 24 1 11.7 1 t 1 1 1 1.12 1.53 1 

1 25 1 11.7 1 1 t 1 1 1.10 1.58 1 

t 26 1 11.8 i 1 1 1 1 1.18 .98 * 

1 27 1 11.8 ' 1 1 1 I 1.23 1.36 j 

1 28 1 11.6 1 1 1 1 1 1.-18 _1_.4_8__ 1 

1 29 j 9.7 I 1 j j ! 1_-2_1 1.-43. 1 

1 30 I 7.9 I I 1 1 I 1^2_l_j_ __l_.5p_ j 

] 31 1 7.6 1 j j j j 1.12 j 1.55 j 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ & 

FLUORIDATION PROFILE sepi-ember 1985 



MOE WPOS PROTOCOL 



Page 1 of 2 
(mg/L) 



1 DATE 1 PAC 


' KMnfi ' imr ' ^°°^ ' Nuirn ' fl-UORIOE I 


1 "^"0^ , LIKE 1 ^5^^ 1 NaHC03 , f^^^^^^ | ftg^^dual I 


1 1 1 7.6 


1 1 1 I 1 1 1 
1 1 i 1' 1 1.09 1 1.37 1 


1 2 1 7.7 


III 1 1.06 1 1.35 1 


1 3 1 7.9 


III 1 1.10 1 1.40 1 


1 4 t 7.9 


1 I 1 i 1 1.09 1 1.31 1 


1 5 1 8.0 


1 1 1 1 1.11 1 1.55 t 


1 6 1 8.0 


1 1 1 1 1.13 1 1.45 t 


1 7 1 7.8 


1 1 1 1 1.08 1 1.43 t 


1 8 1 9.1 


1 1 1 1 1.10 1 1.40 1 


j 9 1 9.2 


1 1 1 1 ^-^^ 1 ^'^^ 1 


1 10 1 8.4 


till 1.11 t 1.48 1 


1 11 1 7.6 


1 1 1 1 1.11 1 1.28 1 


1 12 1 7.7 


1 1 1 1 1.10 1 1.44 1 


1 13 1 7.6 


1 1 1 i 1.11 1 1.20 1 


I M 1 7.3 


1 1 1 1 1.10 1 1.42 1 


t 15 1 7.4 1 
1 1 1 


1 1 1 1 1.11 1 1,51 1 



TABLE 4.1 (cont'd.) SEPTEMBiiR 1985 (mg/L) 



Page 2 of 2 



' nnTr ' D.r lu ^ ' i lur ^°^* « urn ' fLUORIDE 1 


, DATE , PAC KMirf)^ , LIM£ f^^^^ MaHCOj , jj^j^gg Residual | 


1 16 1 7.7 1 1 1.13 1.60 1 
1 17 1 7.8 1 1 1 1.13 1.40 1 
1 18 1 7.8 1 1 I 1.14 1.54 1 
1 19 1 7,8 1 1 1 1.09 1.30 1 
1 20 1 7.8 1 1 1 1.12 1.22 1 
1 21 1 7.6 1 1 1 1.07 1.36 1 
1 22 1 7.8 1 1 1 1.10 1.30 1 
1 23 1 7.9 1 1 J 1 1 1.12 1 1.35 1 

1 25 1 8.4 1 1 1 1 1.23 1 1.44 | 
1 26 1 6.6 1 i 1 ( 1.10 1 1.21 1 
1 27 1 6.3 1 1 1 1 1.12 1 1.43 1 

1 29 I 6.0 1 1 1 j 1.10 j 1.26 [ 
1 31 1 1 1 III 1 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFtLE octcber 1985 



Page 1 of 2 
{mg/D 



MOE HPOS PROTOCOL 



1 P*Tf 1 P^C mnO ! LIHE ' ^^^^ ' M.llCQ ' fLUO«IOE 1 


, uflit 1 fftt winu^ 1 LlMt , ^^^^ 1 NaHC03 , ^^^^^^ | (Residual 1 


1 I 1 6.1 1 1 I 1 l.U 1 1.28 1 

1 2 1 5.4 1 1 1 1 1.12 1 1.05 I 

1 3 1 4.9 1 1 1 1 1.14 1 1.30 1 

1 * 1 5.1 1 1 1 1 1.13 1 1.32 1 

1 5 1 4.9 1 1 1 1 1.12 1 1.32 1 

j 6 1 4.9 1 I 1 1 1 l.U 1 1.48 1 

1 ' 1 4.9 1 1 1 1 1 1.14 1 1.47 1 

j 8 4.8 1 1 1 1 1 1.15 1 1.49 1 

L__?_-|.,A"l 1 j 1 1 j 1.11 1 1.40 1 
1 1° ' __4_._9 ' j 1 I 1 1.18 1 1.20 ' 

1 12 1 5.0 I 1 t 1 1 1.15 1 1.35 1 
1 14 1 5.0 1 1 1 1 1 1.12 1 1.42 1 



TABLE 4.1 (cont'd.) OCTOBER 1985 



(mg/L) 



Page 2 of 2 



' nATf ' PAf ' m^ iiMf ' ^""^ ' Mniirn ' FLUORIDE 1 


1 OATt , PAC 1 KMnO^ LIHt , ^j^ , NaHCOj , j^^^^^^ | t(ei\6im) 1 


1 16 1 4.9 1 1 1 1 1.10 1 1.30 1 
i 17 1 4.9 1 1 1 1 1.14 1 1.25 1 
1 18 ( 4.9 1 1 1 ( 1.09 1 1.37 1 
1 19 1 4.9 1 1 1 1 1.09 1 1.36 1 
1 20 1 4.9 I 1 1 1 1.13 1 1.23 1 
1 21 1 4.9 1 1 1 1 1.10 1 1.40 1 
1 22 1 4.8 1 1 1 1 1.10 1 1.10 1 
1 23 1 4.8 1 * i 1 1.12 t 1.31 1 
1 24 I 4,8 1 1 1 1 1.14 1 1.19 1 
t 25 1 4.8 j 1 I I 1.13 j 1.30 1 
1 26 1 4.8 1 1 t 1 1.10 1 1.35 1 
1 27 1 4.8 1 1 1 1 1.08 1 1.32 1 
1 28 ) 4.8 1 1 I I 1.12 j 1.42 | 
1 29 1 4.8 1 j j j 1.12 1 1.18 1 
1 30 1 4.8 1 1 j j 1.09 1 1.24 | 
j 31 1 4.7 1 I I I I 1 12 j 1.42 1 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ & 

FLUORIDATION PROFILE ncvemher 1985 



HOE WPOS PROTOCOL 



Page 1 of 2 
(mg/L) 



1 DATE PAC ' KHnO ' LIHE ' ^°^* N.llfO ' fLUORIDE j 


1 UAit fAL 1 KMnU^ j LJMt , ^5^^ NallC03 | q^^^^^ | fte^y^al 1 


1 1 4.8 1 1 ( 1 1.11 1 i.j8 j 
1 2 4.8 1 1 1 1 1.11 1 1.28 1 
1 3 4.9 1 1 1 1 1.10 1 1.22 1 
1 4 4.9 1 1 1 J 1.11 } 1.02 1 
1 5 4.9 1 II 1 1.18 1 1.25 1 
1 6 1 4.3 1 1 1 1 1.14 1 1.28 1 
1 ? 1 6.3 1 1 1 1 1,12 1 1.28 1 
1 8 1 2.9 1 1 1 1 1 1.14 I 1.22 1 
1 ' 1 3.0 1 I 1 1 1 1.15 1 1.28 1 

l-.!--.|..f:7„L II 1 1 i-i"* 1 1-28 ' 

i..!?..L.iiJ 1 1 1 1 1-16 1 1.21 1 

! }^. ! __3_.P ' j I j 1 .l-At-L.ldl..! 

1 *^ 1 ^'^ 1 1 1 1 1 ^-^^ 1 ^•^'^ 1 



TABLE 4.1 (cont'd.) nctvh^ber 1985 



(mg/L) 



Page 2 of 2 



' DATC ' PAC KHiJl LIMC ^°^* Nuliro ' FLUORIDE 1 


1 DATE 1 PAC KHnO^ LIME f^^^^ NallCOj | p^^^gg | (jgsidual 1 


1 16 1 3.2 1 1.15 1 1.32 1 

1 1 1- — 1 1- 1 

1 17 1 3.3 1 1 1.17 1 1.30 1 

1 18 1 3.2 1 1 1 1.16 1 1.38 1 
1 19 1 3.4 1 1 1 1 1.09 1 1.28 1 
1 20 1 5.5 1 1 1 I 1.13 1 1.36 1 
1 21 1 6.0 1 1 1 1 1.14 1 1.24 1 
1 22 1 5.9 1 1 1 1 1.14 1 1.18 1 
1 23 1 5.8 1 I 1 1 1.11 1 1.28 1 
1 24 1 5.7 1 1 t 1 1.14 1 1.02 1 
1 25 I 5.6 1 1 1 1 1.12 1 1.29 1 
1 26 1 5.9 1 1 1 1 1 1.14 1 1.18 1 
1 27 1 5.B 1 1 1 1 I 1.12 1 1.27 • 
1 28 I 5.9 I I 1 I I 1.14 1 1.35 1 
1 29 1 59 1 1 1 1 1 1.18 1 1.25 | 
j ^° ' 5.9 1 1 1 1 ].13 1 1.28 1 

r''""i 1 r I" " -y "-Y- -{ 



TABLE 4.1: T&O CONTROL, ALKALINITY AOJ & 

FLUORIDATION PROFILE December 1985 



Page 1 of 2 
(mg/L) 



MOE HPOS PROTOCOL 



1 DATE 1 PAC rJInO LIHE ' ^^^^ ' HnlICO ' FLUORIDE j 


1 "^"^ 1 *^^^ "^""4 "-'"^ 1 ASH 1 """^"3 1 Oosaqe 1 ftesldual I 


1 1 ) 5.9 1 j j t 1-1^ 1 1-35 I 
1 2 1 5.8 1 1 1 1 1.12 1 1.32 I 
1 3 1 5.5 1 1 1 1 1 1.14 1 1.40 1 
1 4 1 5.4 1 1 1 1 1 1.13 1 1.35 1 
1 5 1 5.1 1 1 1 1 1 1.14 1 1.18 1 
1 6 1 5.2 1 1 1 1 1 1.14 1 .98 t 
t ? 1 5.2 1 1 1 1 1 1.14 1 1.33 I 
1 8 I 5.1 1 1 1 1 1 1.13 1 1.42 1 
{ ' j 5.3 1 j j j 1 1.16 1 1.10 1 

L!?__L,l-A.| 1 ..! j |_ I". 1 ^-25 ] 

1 --!-__ j_- A- '^ L 1 1 1 1 1-^^ 1 ^-27 j 

' *^_' 5.0 III]' 1-12 j 1.26 1 



TABLE 4.1 (cont'd.) dexzember 1985 (ing/L) 



Page 2 of 2 



• nAir PAr iru ^ ' i lur ^^^^ ' M*nrn ' FLUORIDE 


, DATt PAC ICM11O4 1 LIKE ^5^ , NallCOj , u^j^gg | ftgsldual 


1 16 5.1 1 II 1.15 1 1.26 
1 17 5.0 1 I 1 1 1 1.12 1 1.35 
1 Ifi 1 4.9 1 1 I 1 1 1.14 1 1.12 
1 19 1 5.0 1 1 1 1 1 1.17 1 1.35 
1 20 I 5.0 1 1 1 i 1 1.13 t 1.30 
1 21 1 5.0 1 1 1 1 1 1.16 1 1.20 
1 22 1 4.9 1 1 1 i t 1.12 1 1.40 
1 23 1 5.0 1 1 1 1 I 1.14 1 1.55 
1 24 1 4.9 t 1 1 1 1 1.17 1 1.30 
1 25 1 4.9 1 1 1 1 1 1.14 1 1.22 
1 26 1 4.8 1 1 1 1 1 1.11 1 1.28 
1 27 1 5.0 1 1 j j 1 1.13 1 1.32 

1 29 1 4.9 I j 1 1 „! .1.._1A, ! _A•Al„- 
j 31 j 7.1 j j 1 I 1 114 j 119 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE JANUARY 1984 



HOE UPOS PROTOCOL 



Page 1 of 2 
(mg/L) 



' DATE ' TAC iCMnn ' 1 INf ' ^^^'^ U.lim FLUORIDE | 


1 DATE , PAC KMnO^ , LIMC , ^5^ KallCOj ^^^^^^ | f^^^^^^,|^] | 


1 1 1 2.2 1 j 1 1 .77 1 1.18 1 
i 2 1 2.4 1 1 1 1 .77 1 1.20 1 
1 3 1 2.4 1 1 1 1 .78 1 .90 1 
1 4 1 2.5 1 t 1 1 .79 1 .98 1 
1 S 1 2.5 1 1 1 1 .79 1 1.00 1 
1 6 1 2.5 1 1 1 1 1 .78 1 .95 1 
1 7 1 2.5 1 1 1 1 1 .79 1 .92 1 
1 B 1 2.3 1 1 1 1 1 .77 1 .90 1 
1 9 1 2.5 1 j 1 I 1 .78 1 .95 t 
j 10 I 2.5 [ 1 j .79 j 1.08 j 

1 ** 1 ^-^ 1 1 1 1 1 -^^ 1 -^^ 1 
1—1? |_ -^-^ 1 1 1 1 1 -^^ 1 ^-^^ 1 

1 14 I 2.4 1 1 1 1 1 .82 1 1.04 1 
1 15 1 2.4 { 1 { j 1 .80 1 1.00 j 



TABLE 4.1 {cont'd.) JANUAKy 1984 



(mg/L) 



Page 2 of 2 



DATE PAC ' mnO ' LIHC ^°"* M*HCO ' f-UORIDE 1 


, UArt PAL 1 KMnu^ , LlMt ^5„ NallCOj , (j^j^ Residual | 


1 II II 
1 16 2.5 ( 1 1 .81 1.05 1 

1 -t 1 1 1- 1 

t 17 1 2.5 1 1 1 .78 1.03 1 

1 -1 1 1— -- 1 1 

1 18 1 2.5 t 1 1 .79 1.18 1 

1 1 -1 1— 1- - 1 -1 

1 19 1 2.7 1 1 1 1 .77 .99 1 
1 1 1 .| 1 , __..| 

1 20 1 2.5 1 1 1 1 .79 .96 1 
1 1 1 |_„ 1 1 1 

1 21 1 2.5 1 1 1 1 1 .80 1.25 1 
1 1 1 1 1 -1 1 1 

1 22 1 2.5 1 1 [ 1 1 .79 1.00 1 

1 23 I 2.5 1 I 1 1 1 .78 .95 1 
j 24 1 1.2 1 1 I 1 I 79 1.25 1 
1 25 _j 1.5 [ • j j j .80 .95 1 
j 26 1 2.5 I j I 1 j .78 1.07 I 

|..?!.-LA'1 1 1 1 1 1 '^^ -^^ 1 
I 28 1 2.5 1 1 1 1 1 .79 .98 1 

j_J^ ' 2.5 1 1 [j i ^ 1 -"^^ 1 1-00 1 

]__ 30_ j 2.5 1 j j 1 I •^'^ 1 '^8 1 
{ 3* 1 2.4 I j 1 j j .79 j 1.25 j 



TABLE 4.1; T&O CONTROL ALKALINITY ADJ. & 

FLUORIDATION PROFILE febi^ary 1984 



M0£ HPOS PROTOCOL 



Page 1 of 2 
(mg/L) 



1 DATE ! PAC mnO LIHt ' ^^^"^ ' N.IO FLUORIDE I 


, oAit 1 fAL rjinu^ LlMt 1 ^^H 1 HalOj ^^^^^^ | (,^5^^^;,^ | 


1 1 1 2.9 t 1 1 1 .77 1 1.05 1 
1 2 I 4.2 1 1 1 1 .85 1 1.20 1 
1 3 1 3.5 1 1 1 1 1 .87 1 1.00 1 
1 < 1 3.2 1 1 I i: 1 .79 1 1.00 1 
1 5 1 3.2 1 1 1 1 1 .79 1 1.04 1 
j 6 1 3.2 1 1 1 1 1 .79 1 1.32 1 
1 ' 1 3.2 1 1 1 1 1 .82 1 .92 1 
1 8 1 3.2 j 1 1 1 1 .80 1 1.11 1 
' 9 j 3.2_ j j 1 1 1 .79 1 1.21 1 
|-1?.-|.J:°..| 1 1 1 1 -81 1 1-15 1 

|__J^__]__l-3_ 1 j j j I .81 j 1.28 i 



TABLE A.I (cont'd.) FiBRUAHy 1984 (mg/L) 



Page 2 of 2 



' nATr ' Tir ' ^u.^ i lur ' ^^^^ M*iirn ' f LUORIDE 1 


1 DATE 1 PAC , miO^ LIME | ^^^ NaHCO^ , j^^^^^^ | ftesyual | 


1 16 1 1.3 1 1 1 .77 1 1,24 1 

t 17 1 1.3 1 1 |: 1 1 .78 1 1.16 | 

1 18 1 1.3 I 1 j 1 ) .79 1 1.10 1 

1 19 1 1.3 t 1 I 1 1 .79 1 1.22 1 

1 20 1 1.3 1 1 I 1 1 .79 1 .83 1 

I 21 1 1.3 1 1 1 1 1 .78 1 1.30 1 

1 22 t 1.4 1 1 1 1 1 .80 1 1.30 1 

1 23 1 1.3 1 1 1 1 1 .78 1 1.08 1 

1 24 1 1.3 1 I 1 1 1 .78 1 1,00 1 

1 25 1 1.3 1 1 1 ( 1 .78 1 1.02 i 
1 26 I 1-3 1 1 t 1 1 .78 1 1.13 1 

1 27 t 1.3 1 1 1 1 1 .80 1 1.09 1 
1 28 1 1.3 1 1 1 l| j 1.17 1 1.03 1 
1 29 1 1.3 ( 1 1 1 1 .79 1 1.20 1 
1 30 1 1 1 1 1 1 1 1 
1 31 1 1 1 1 1 1 1 t 



TABLE 4,1; T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE march 1984 



Page 1 of 2 
(mg/L) 



HOE WPOS PROTOCOL 



' DATE ' PAC ' KMnn * 1 IMf ' ^^^^ ' Nilim ' fLUORIDE | 


, OATE 1 PAC , iCHnP^ , LIME , ^jH 1 ***""3 1 Dosaqe 1 ftesldual 1 


i 1 1 1.3 1 1 1 1 1 .81 1 1.07 1 
1 2 1 1.3 1 1 1 1 1 .79 1 1.10 1 
1 3 1 1.3 1 1 1 1 1 .78 1 1.12 1 
1 4 1 1.2 ) 1 1 1 ) .79 1 1.21 1 
1 5 1 1.3 1 1 1 1 1 .79 1 1.11 1 
1 6 1 1.0 1 1 1 1 1 .81 1 1.21 1 
1 7 1 1.3 1 1 1 1 1 .79 1 1.18 1 
1 8 1 1.3 1 1 1 1 1 .77 1 .98 1 
1 9 1 1.3 1 1 i 1 1 .79 1 .98 1 
1 10 1 1.3 1 1 1 1 1 .79 1 1.18 1 
1 11 1 1.2 j 1 1 j 1 .78 1 1.15 I 
I 12 1 1.3 I I j 1 1 .78 j 1.00 • 

] 13 1 1.3 1 1 1 ' 1 '^^ 1 ^-^^ 1 
1 1^ 1 1.3 1 1 jl j 1 .79 1 0.85 1 
j 15 j 1.3 j j j ' j .78 j 1.01 j 



TABLE 4.1 Icont'd.) march 1984 



(mg/L) 



Page 2 of 2 



DATE PAC KMnO LiMt ' ^°"* ' Malim ' I^LUORIDE 1 


1 OAit PAC KMnO^ LiMt | f^^^^ ^ NallCOj , p^j^gg \ie%\6u&\ 1 


1 1 1 1 1 
1 16 1.3 1 1 1 1 .78 1.00 1 

1 — 1 1- 1 1 -1 1 

1 17 1.3 ( 1 1 1 1 .78 .92 1 
1 1.. 1 , , 1 1 

1 18 1.3 1 1 1 1 1 .78 1.08 1 

1 --1 1 1 1 1 1 

1 19 1.3 1 1 1 1 1 .79 .88 1 

1 --I 1 1 1 1- 1 

1 20 1.3 1 1 1 1 1 .81 1.05 1 
1 1- ( |,.. 1 1 1 

1 21 1.3 1 1 1 1 .77 1.10 1 

1 1 1 1 1- --I- 1 

t 22 1 1.3 j 1 I 1 .79 .82 1 

1 1 -1 1 1 1 1 

1 23 1 1.3 1 1 1 1 .79 1.05 1 

1 1 I-- 1 1 1 1 

1 24 1 1.3 1 1 1 1 .78 .85 1 

1 1 1 1 1— 1- 1 

1 25 1 1.3 1 1 1 1 .78 .97 t 

1 26 1 1.3 1 1 1 1 .79 .91 1 

I 27 1 1.3 I j j j I .78 .98 ' 

j 29 1 1.3 1 1 1 1 1 .81 1 .88 1 
1 30 1 2.3 1 1 1 I 1 -^^ 1 ^^^ 1 
j 31 1 2.5 I I j j 1 .79 1 1.10 1 



TABLE 4.1: T&O CONTROL ALKALINITY AD J & 

FLUORIDATION PROFILE april 1984 



Page 1 of 2 
Cmg/L) 



MOE WPOS PROTOCOL 


1 mi 1 PftC 1 VttnQ LIH£ ' ^°°^ ' NnllfO ' FLUORIDE I 


II ^ 1 '^"""4 "-'"t 1 ASH 1 "<""-03 1 Oosaqe 1 hesldaal 1 


III t 1 I T 1 
I 1 1 2.4 1 1 1 1 .79 j ,97 

1 1 1 , , |,„ , 1 

1 2 1 2.4 1 1 1 1 .79 1 1.30 1 
1 1 1 , 1 , , , 

1 3 1 2,5 1 1 1 t .79 1 1.00 1 
1 < 1 2.5 1 1 1 1 ,78 1 1.10 1 
I 5 1 2.5 1 1 1 1 .80 1 1.06 1 
I ^ 1 2.5 1 1 1 1 1 .80 1 .65 1 
1 ' 1 2.4 1 1 1 1 1 .83 1 1.02 1 
1 _^__l 2.5 j 1 j 1 1 .79 1 .96 1 
]___^_ ' 2^4 1 1 1 j 1 83 I 1.23 1 

|-l?__].jiL.j _L. I 1 L,-.ii.._L.j-i^ 1 

1 1 1 1 1 |... , , , 

1 12 1 8.0 1 1 1 1 1 .77 1 .99 1 
1 1 1 1 1— . — .| 1 1 ..j 

1 -1 1 -I 1 1 1— 1 -1 

1 14 1 3.9 1 1 j 1 I .79 1.25 1 
1 1 1 ..| , , , 1 1 

1 t 1 1 1 1 1 1 1 



TABLE 4.1 Icont'd.) APRIL 19 84 



(mg/L) 



Page 2 of 2 



' DATf TAf ' ICM.^ ' 1 IMP ' ^^^^ N^iim ' FLUORIDE 1 


1 DATE PAC , ICMn04 | LIME | ^^^^ NaHCO^ | u^^^gg ftesldual 1 


1 16 3.9 1 1 1 1 .79 .80 1 
1 17 5.1 1 1 1 1 .79 .83 1 
1 IB 4.4 1 1 1 1 .79 1.17 1 
1 19 4.3 1 1 1 1 .79 1.27 i 
1 20 1 4.3 1 1 1 1 .79 1.28 1 
1 Zl 1 3.7 1 1 1 1 .76 1.60 1 
1 22 1 3.4 t 1 1 1 ,75 1.22 1 
1 23 1 3.4 1 1 1 1 .73 1.35 1 
1 24 1 3.4 1 1 1 1 1 .74 1.05 1 
1 25 1 3.4 1 1 1 1 1 .74 1.32 1 
1 26 1 3.4 1 1 1 1 1 .75 .98 1 
1 27 1 3.4 1 1 1 1 1 .75 1.10 1 
1 28 1 3.4 1 1 t 1 1 .73 1.01 1 

1 29 1 3.4 1 1 j ! -^3 ^-1^ 1 

1 30 1 3.5 1 1 1 1 1 .76 1 1.10 1 
1 1" 1 1 1 1 1 1 1 

1 31 1 1 1 1 1 1 1 1 
1 1 t 1 1 1 1 1 1 



TABLE 4.1: T&O CONTROL ALKALINITY ADJ. & 
FLUORIDATION PROFILE may 1984 



Page 1 of 2 
(rag/L) 



MOE WPOS PROTOCOL 



! OAT£ PAC ' KHnO LIHC ' ^^^^ ' Nallfn ' FLUOR FOE j 


1 UAIt PAL 1 KMnO^ LIME , ^j^ , NallC03 , ^^^^^^ j t^^^\^^^^y | 


I 1 3.3 1 1 1 j .74 1 1.30 1 
1 2 3.4 1 t 1 1 .74 1 1.18 1 
1 3 1 3.4 1 1 1 1 .76 1 1.22 | 
1 4 1 3.4 1 J 1 j .76 1 .98 t 
1 5 1 3.4 1 1 1 1 .73 1 1.04 1 
1 6 1 3.5 1 1 1 1 .77 1 1.22 1 
1 7 1 3.4 1 1 1 1 1 .76 1 1.14 1 
1 fl t 3.4 1 1 1 1 1 .74 1 1.19 1 
I 9 1 3.4 1 1 1 J 1 .73 1 .82 1 
j 10 1 3 4 1 j I 1 1 .85 1 1.05 1 

' 1^__' 3.4 1 1 j 1 1 .86 1 .95 1 
1 13 1 3.4 1 1 1 1 1 .86 1 .89 1 

1 14 1 3.4 1 1 1 1 1 .94 1 .89 | 



TABLE 4.1 (cont'd.) MAY 1984 



(mg/L) 



Pdge 2 of 2 



' nATr ' PAf • KMnn ' i mr ^^^^ H*iirn FLUORIDE I 


1 DATE , PAC 1 KMnO^ , LIME ^j^ HallCOj p^j^qg Residual 1 


1 16 1 3.4 1 1 .95 1.09 1 
1 17 1 3.4 1 1 1 .74 1.05 1 
1 18 1 3.4 1 1 1 .95 .95 1 
1 19 1 3.4 1 1 1 .95 .93 1 
1 20 ( 3.4 1 1 1 - .50 1 
1 21 1 3.4 1 1 1 .62 .61 1 
I 22 1 3.3 1 1 1 .76 .78 1 
1 23 1 3.4 ( 1 1 1.10 .65 1 
1 24 1 3.2 1 1 1 1.67 1.12 1 
1 25 1 3.0 1 1 1 1 1.49 1.40 1 
1 26 1 3.4 1 1 1 1 1.27 1.23 1 
1 2' 1 2.6 1 1 1 1 1.17 1.20 1 
1 28 1 1.5 1 1 1 1 1.13 1.48 1 
1 29 1 2.9 1 1 1 1 1.08 1.00 1 

1 30 1 1.6 1 1 i 1 1.10 1 1.02 1 
1 1 1 1 1 1 1— 1 

t 31 1 2.2 1 1 j 1.09 j .95 1 



TABLE 4.1; T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE june 1984 



HOE HPOS PROTOCOL 



Page 1 of 2 
(mg/L) 



! DATE 1 PAC KHnO LIHE ' ^°^* ' N.IICO ' f-UORIDE I 


1 UAit , fAt Rfinu^ LlMt 1 ^5H 1 NaliCOj , ^^^^^^ | (^gJ^Jy3l , 


1 1 1 3.5 1 1 1 1.07 1 .98 1 

1 2 1 3.6 1 1 1 1.06 1 .96 1 
1 3 1 4.2 1 1 1 1.08 1 .92 1 
I ^ 1 3.4 1 1 1 1.11 1 1.04 1 
j 5 j 3.4 - 1 I 1 1.09 1 1.13 1 
1 6 1 3.4 1 1 1 .96 1 1.12 1 
' ' 1 4.6 j 1 1 t .85 1 1.08 1 

!__.?. L.t-^ 1 1 1 1 1 -^^ 1 ^-^^ 1 
1 9 1 4.8 1 I 1 1 1 .ii4 1 1.00 1 

1 10 1 4.8 1 1 1 1 1 .88 1 .88 1 

i 12 1 4.9 1 t 1 1 1 .69 1 .90 1 
1 1^ 1 4.7 1 I 1 1 1 .99 1 1.25 1 



TABLE 4.1 (cont'd.) JUNE 1984 



(mg/L) 



Page 2 of 2 



' nATr PAf tMiJi ' 1 mr ^^^^ ' M.iirn ' fLUORIOE 1 


1 DATE PAC KHnO^ , LIHI ^^^ , NaUCOj , jj^^^qg [ (,es|du«l | 


1 16 4.7 1 1 1 1 .20 I .60 1 
1 17 4.8 1 1 1 1 - 1 .35 1 
1 18 4.7 1 t 1 1 - 1 1 
t 19 4.1 1 1 1 1 .74 1 .68 1 
1 20 4.7 1 1 1 1 .95 1 .75 t 
1 21 4.7 1 1 1 1 1 .77 1 1.23 1 
1 22 4.7 1 1 1 1 1 .79 1 1.10 1 

1 23 4.7 1 1 1 1 i .92 1 1.03 1 
1 24 4.8 1 1 1 1 1 .88 1 ' 1 

1 25 1 5.0 1 1 1 1 1 1.01 1 .97 1 
1 26 1 4.8 1 1 1 1 1 .87 1 1.40 1 
1 27 1 4.8 1 1 1 1 1 .86 1 1.50 1 
1 28 i 4.8 1 1 1 1 1 1.05 1 1.38 1 
1 29 1 3.5 1 1 1 1 1 1.03 1 1.18 1 
1 30 1 3.4 1 ) 1 1 i 1.04 1 .90 1 
1 31 1 1 1 1 1 t 1 1 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE jiily 1984 



Page 1 of ? 
(mg/L) 



M0£ WPOS PROTOCOL 



1 DATE 1 PAC mnO ' LIHE ' ^^^'^ ' N^llfO ' f-UORFDE ! 


( UAit 1 fAL Mlnu^ 1 LIMt , ^^^^ 1 NallC03 , ^^^^^^ [ ftgsi^jjjai 1 


II 1 1 1 1 1 1 
1 1 1 3.4 1 1 1 1 1.03 1 .94 1 

1 2 1 3.4 1 1 1 1 1.01 1 .95 1 

1 3 1 3.4 j 1 1 1 1.20 1 .96 1 

1 4 1 3.4 1 1 1 J .78 1 .98 1 

1 5 1 3.4 1 1 1 1 1 .92 1 .98 1 

1 6 1 3.2 1 1 1 1 1 1.10 1 .95 1 

t ' 1 3.5 t 1 1 1 1 1.23 1 .88 1 

I 8 j 3.4 1 i 1 1 1 .87 1 1.00 1 

j ^ j 2.7 j I j j 1 1.06 1 .95 1 

' 1° _' _0_._5 ] 1 1 j I 1.15 1 1.16 1 

1 12 1 2.8 i 1 1 1 1 .85 1 1.10 1 
1 1^ 1 2.8 1 1 1 j 1 1.12 1 .50 1 



TABLE 4.1 (cont'd.) july 1984 



{mg/D 



Page 2 of 2 



1 DATE 1 PAC 1 KHnO^ j LIME 


^°''* N*lirn FLUORrDE 1 


^5H MdlOj pQj^gg 1 Res J dual ( 


1 16 1 2.7 1 1 


.89 1 1.30 1 


t 17 1 2.8 1 1 


1 .60 1 .55 1 


1 IB 1 2.8 1 1 


1 .76 1 .92 1 


1 19 1 2.8 1 1 


1 .82 1 1.55 1 


1 20 1 2.8 1 1 


1 .95 1 1.05 1 


1 21 1 2.8 1 1 


1 1.03 1 1.13 1 


1 22 1 2.8 1 1 


1 1.03 1 1.12 1 


1 23 1 2.8 1 1 


1 .88 1 .94 1 


1 24 1 2.8 1 1 


1 .64 1 .80 1 
1 1 1 


t 25 1 2.8 1 1 


1 J 1 

1 1.07 1 1.19 1 


1 26 1 2.8 1 1 


I .83 1 1.01 i 


1 27 1 2.8 1 I 


1 .87 1 .97 1 


1 28 1 2.8 1 1 


( 1 1-00 1 .89 1 


1 29 1 2.7 1 1 1 


1 1 1.18 1 .97 1 


1 30 1 2.8 1 1 1 


1 1 1.10 1 .92 1 


1 31 1 2.8 1 1 1 


1 I 1.44 1 1.02 1 



TABLE 4.1; T&O CONTROL, ALKALINITY AD J 8. 

FLUORIDATION PROFILE august 1984 



M0£ WPOS PROTOCOL 



Page 1 of 2 
(mg/L) 



' DATE ' PAC KMnO ' LIHC ' ^^^'^ ' NallfO fLUORIDE | 


1 UAlt 1 PAL KMnU^ 1 LIML , ^^^ , HatlCO^ to%tii^ j ftesHual 1 


1 1 1 2.8 1 ( 1 1.59 1 .96 1 
1 2 1 2.8 1 1 1 1.81 1 1.23 1 
1 3 1 2.6 1 1 1 1.68 1 1.40 1 
1 4 1 2.8 1 1 1 1 1.26 1 1.75 1 
1 5 J 2.2 1 ■ 1 1 1 1.29 J 1.85 1 
1 6 1 3.0 1 1 1 1 1.36 1 1.12 1 
1 ' 1 2.8 1 1 1 1 1 1.41 1 1.12 1 
1 fl 1 2.9 1 1 1 1 1 1.30 1 1.22 1 
1 9 1 2.8 1 1 1 i 1 .95 1 1.35 j 
1 10 1 4.1 t 1 1 1 1 .96 1 1.12 1 
1 11 1 8.5 1 1 1 1 1 .86 t 1.20 1 
1 12 1 12.0 1 1 1 1 1 .92 1 1.14 1 
1 13 1 13.0 i i 1 1 1 .99 1 1.25 1 
1 H 1 20.8 1 1 1 1 1 1.19 1 1.05 1 



TABLE 4.1 (cont'd.) august 1984 



(mg/L) 



Page 2 of 2 



' nxu 'fir ru Ji ' i IMF ^°°* ' rj.iirn ' FLUORIDE 1 


1 DATE 1 PAC KMnO^ , LIME f^^^^ ^ NallCOj , j^^^^^ heslduftl 1 


1 16 1 36.7 1 1 1 1.51 1.40 1 
1 17 1 34.3 1 i 1 1.29 1.42 1 
1 18 1 30.7 1 1 1 1 1.13 1.31 1 
1 19 1 21.5 1 1 1 1 1 1.41 1.42 1 
1 20 1 20.5 11)11 1.21 1.42 1 
1 21 1 18.6 1 I 1 1 1 .87 .99 1 
1 22 1 15.6 1 1 1 1 1 1.34 1.28 1 
1 23 1 12.6 1 1 1 1 1 1.21 1.20 1 
1 24 1 10.3 1 1 1 1 1 1.31 1.20 1 
1 25 1 9.6 1 1 1 1 I 1.47 1.32 1 
1 26 1 9.0 1 ) 1 1 1 1.35 1.18 1 
1 27 1 9.9 1 1 1 1 1 1.18 1.33 1 
1 28 1 10.1 1 1 1 1 1 1.14 1.00 1 
1 29 1 10.1 1 1 I 1 1 1.10 1.08 1 

1 31 t 9.8 1 1 1 i 1 1.37 1.10 1 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE slptembkr 1984 



HOE HPOS PROTOCOL 



Pase 1 of 2 
(mg/L) 



1 DATE 1 PAC 


mnO ' LIHf ' ^°°^ ' n^iirn ' fLUORIDE 1 


KMnO^ 1 LIMt , ^^^^ 1 HallCOj , ^^^^^^ | f^^^^^^^^) 1 


1 1 1 9.6 


t 1 j 1 1.36 1 1.08 1 


1 2 1 9.7 


1 1 1 ) 1.40 1 1.26 1 


1 3 1 9.8 


1 1 1 1 1 1.14 1 1.03 1 


1 4 1 9.1 


1 1 1 1 1 1.09 1 1.05 1 


1 5 1 8.8 


1 1 1 1 1 1.12 1 1.13 1 


1 6 1 9.7 


i 1 1 1 1.05 1 1.06 1 


1 7 1 9.7 


1 1 1 1 1.06 1 1.15 1 


1 8 1 9.6 


1 1 1 1 1.24 I 1.06 1 


1 9 1 9.7 


1 1 1 1 1.25 1 1.25 t 


1 10 1 9.8 


1 1 1 1 1.29 1 1.21 1 


1 11 1 9.B 


till 1.27 1 1.43 1 


t 12 1 6.6 i 


1 1 1 1 1.05 1 1.02 1 


1 13 1 4.5 1 


1 i i 1 1.25 1 1.36 1 


1 14 1 4.5 1 


1 1 1 1 1.06 1 1.21 1 


1 IS 1 4.4 1 


1 1 1 1 1.41 1 1.18 1 



TABLE 4.1 (cont'd.) SEi>iPffiER 1984 (^g/L) 



Page 2 of 2 



1 DATE 1 PAC 


ICMnO ' LIME ^^''^ Halirn ' FLUORIDE 1 


Mlno^ 1 LlMt f^^^ HallCOj , ^^^^^^ Residual 1 


1 16 1 4.4 


1 1 1.18 1.50 1 


1 17 1 4.4 


t 1 1 .94 1.31 ( 


t IB 1 4.5 


t 1 i 1 1.10 1.15 i 


1 19 1 4.4 


1 1 1 1.10 1.30 1 


1 20 1 4.5 


1 1 > 1 1.08 .98 1 


1 21 t 4.3 


1 1 1 1 1.23 1.35 1 


1 22 1 4.5 


1 1 1 1 1.18 1.38 1 


1 23 1 4.4 


1 1 1 1 1.29 1.25 1 


1 24 1 4.5 


1 1 1 t 1.30 1.45 1 


1 25 1 4.5 1 


1 1 1 1 0.96 1.08 1 


1 26 1 4.6 1 


1 1 1 1 0.96 t 1.12 1 


1 27 1 4.5 1 


1 1 1 1 1.12 1 1.15 1 


1 28 1 4.6 1 


1 1 1 1 1.40 1 1.38 1 


1 29 1 4.4 1 


1 1 1 1 1.42 1 1.22 1 


1 30 1 4.4 1 


\ \ \ \ 1.37 1 1.22 1 


1 31 1 1 





TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE ocucber 1984 



Page 1 of 2 
(mg/L) 



HOE WPOS PROTOCOL 



'dak' TAC ' KMnO 1 IMf ' ^^^^ '».lirn 1 fLUORIDE f 


1 ''*'^ 1 ^'^^ 1 "^"^A '-'"'■ 1 ASH 1 ''^"^'^a 1 Dosaqe 1 Residual 1 


1 1 1 4.4 1 I 1 1 1.15 1 1.42 1 
1 2 1 4.4 1 1 1 1 1.03 1 1.13 1 
1 3 1 4.4 1 1 1 1 1.19 1 1.28 1 
1 4 I 4.5 1 1 1 1 0,97 1 1,28 1 
1 5 1 4.5 1 1 1 1 1.36 1 1.43 1 
1 6 1 4.4 1 1 1 1 1.07 1 1.32 1 
1 7 1 4.5 1 1 1 1 1.29 1 1.36 1 
1 8 1 4.4 1 1 1 J 1.41 1 1.43 1 
1 9 1 4.5 1 1 1 1 1.21 1 1.13 1 
1 10 1 4.5 1 1 1 1 1 1.21 1 1.09 1 
1 11 1 4.5 J 1 1 1 1 1.30 1 1.07 1 
1 12 1 4.5 1 1 1 1 1 1.11 1 1.22 1 
1 13 1 4.4 1 1 1 1 1 1.41 1 1.22 1 
1 14 1 4.4 1 1 1 1 1 1.18 1 1.37 1 
1 15 1 4.4 I 1 1 1 1 1.12 1 1.37 1 



TABLE 4.1 (cont'd.y OCTOBER 1984 



(mg/L) 



Page 2 of 2 



' DATE TAC ' KMnO ' IIMT ' ^^^^ ' NflllCO ' FLUORIDE 1 


J DAIt PAC 1 ICMnO^ , LIME | ^j^ | NallCOj | j^^^^^^ j ftesy^al | 


1 16 1 4.4 1 1 1 1 1 1.16 1 1.24 1 
1 17 1 4.4 1 1 1 1 1 1.15 1 1.25 1 
1 18 1 4.4 i l| I 1 1 1,08 1 1.05 1 
1 19 ) 4.4 1 1 1 1 1 1.12 1 1.44 1 
1 20 I 4.4 1 1 1 1 1 1.09 1 1.30 1 
1 21 1 4.4 1 1 1 1 1 1.21 1 1.40 1 
1 22 1 4.4 I 1 j 1 1 1.16 1 1.28 1 
1 23 1 4.4 1 1 1 1 1 1.16 1 1.30 1 
1 24 1 4.4 1 1 1 1 1 1.15 1 1.40 1 
1 25 1 4.4 1 1 1 1 1 1.06 1 1.28 1 

1 26 1 4.4 1 1 1 1 1 .93 1 1.22 1 
1 27 1 4.5 1 1 1 1 1 .94 1 1.28 ( 

1 28 ( 4.3 1 1 1 1 1 1.20 1 1.28 1 

1 29 1 4.4 1 1 1 1 1 1.16 1 1.32 1 

1 30 1 4.5 1 1 1 1 1 1.20 1 1.18 1 

1 31 1 4.3 1 1 1 1 1 1.18 1 1.08 1 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE NCM-M3ER 1984 



HOE WPOS PROTOCOL 



Page 1 of 2 
(rag/L) 



1 D^TE ! PAC KMnO LIH£ ' ^°^* ' rdllfO ' fLUORIDE I 


1 u«it 1 fRL imm^ LiMt , f^^^^ , NallCOj , ^^^^^^ [ f^^^\^^^^] | 


1 1 1 4.4 1 1 1 1.13 1 1,33 1 

1 2 1 4.3 1 1 1 1.14 1 1.30 1 
] 3 i 4.4 1 1 1 1.16 1 .91 1 
j * j 4.3 1 1 ( 1 1.16 1 1.27 1 
I 5 1 4.3 1 1 1 i 1 1.06 1 .97 1 
1 6 1 4.2 1 i 1 1 1 1.10 1 1.17 1 
1 ' 1 4.3 1 1 1 1 1 1.19 1 1.22 1 
' _f j 4-3 _j I 1 1 I 1-^^ ' 1-29 ' 

! ^ j 4-3 ! 1 1 1 1 i 20 1 1.37 1 

j 1^ ' _4-_3 1 ) 1 j 1 1 21 1 1.37 1 

1 12 1 4.3 1 1 1 j 1 1.19 1 1.24 1 
1 14 1 4.3 1 1 1 1 I 1.13 1 .98 1 



TABLE 4.1 (conlU) NOVEWBER 1984 



(nig/L) 



Page 2 of 2 



'dak PAr ' KMnn ' imr ' ^°^* ' N.iirn ' FLUORIDE 1 


1 DATE PAC 1 KMnO^ | LIME , ^^^^ | NallCOj , u^j^gg | Residual 1 


1 16 .3 1 \ I 1 1 1.15 1 1.19 1 
1 1' 1.7 1 1 1 1 1 1.15 1 1.45 1 
1 IB 2.1 1 1 1 1 1 1.63 1 1.35 1 
1 19 1.7 1 1 1 1 1 1.17 1 1.26 1 
1 20 1.8 1 1 1 1 1 1.16 1 1.24 ( 
1 21 1.7 1 1 1 1 1 1.03 1 1.30 1 
1 22 1.5 I \ 1 1 1 0.93 1 1.04 ( 
1 23 1.6 1 1 1 i 1 1.07 1 1.32 1 
1 24 2.1 1 1 1 1 1 1.04 1 1.26 1 
1 25 1 1.8 1 1 1 1 1 ,70 1 1.18 1 
1 26 1 1.8 1 I 1 1 1 1.17 1 1.18 1 
1 27 1 1.7 1 1 1 1 1 1.26 1 1.53 1 
1 2B 1 1.7 1 1 1 1 1 1.25 j 1.34 j 
1 29 J 1.4 1 1 1 I 1 0.74 1 1.48 t 
1 30 1 1.5 1 1 1 1 1 1.29 1 1.38 1 
1 31 1 1 1 1 1 1 1 1 



TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 

FLUORIDATION PROFILE cECEMaER 1984 



M0£ WPOS PROTOCOL 



Page 1 of 2 
Img/L) 



' DATE ' PAC ' mnO LlMf ' ^°°* Nilim * FLUORIDE 1 


1 UAIt 1 PAC , KMnO^ L!H[ , ^jj^ NallCOj , ^^^^^ , f^^^\^^^^] j 


1 1 1 1-7 1 1 1 1 1.28 1 1.45 1 
1 2 I 1.7 1 1 1 1 1.22 1 1.42 1 
1 3 1 1.9 ( 1 j 1 1.10 1 1.03 1 
1 4 1 1.8 1 1 1 1 1.12 1 1.35 1 
1 5 1 1.2 1 ■ t 1 1 1.12 1 1.23 1 
1 6 1 1.7 1 1 1 1 1 1.10 t 1.15 1 
1 7 1 1.8 1 1 j 1 1 1.10 1 1.23 1 
I 8 1 1.7 I j I 1 1 1.09 1 1.08 1 
1 9 1 2.2 1 1 1 1 1 1.33 1 1.38 1 
1 10 1 1.8 1 1 t 1 1 1.26 1 1.26 1 
1 11 I 1.8 1 1 1 1 1 1.15 1 1.23 1 
i 12 1 1.6 1 1 1 1 1 1.12 1 1.35 1 
1 13 1 1.7 1 1 1 1 1 1.15 1 1.18 1 
1 H 1 1.6 1 1 1 1 1 1.13 1 1.33 1 



TABLE 4.1 (cont'd.) DECEMBER 1984 (mg/L) 



Page 2 of 2 



j DATE 1 PAC KHnO^ | LIHE 


SOOA 1 1 FLUORIDE 1 


ASH 1 "*'"-03 1 Dosage Residual I 


1 16 1 1.9 1 


1 1 1 1.13 1.33 1 


1 17 1 1.6 1 


1 I 1 1.19 1.16 1 


1 18 1 1.6 1 


1 1 1 1-19 .82 1 


1 19 1 1.6 1 1 


1 I 1.19 1.38 1 


1 20 1 1.6 1 1 


1 1 1.22 1.37 1 


1 21 1 1.6 1 1 


1 1 1.20 1.30 1 


1 22 1 1.6 1 1 


1 1 1.20 1.28 1 


1 23 1 1.2 1 1 


1 1 .fi3 1.00 1 


1 24 1 - 1 1 


1 1 1.17 1.05 1 


1 25 t - 1 1 


1 1 1.11 1.28 1 


i 26 1 - 1 1 


1 1 1.32 1.20 1 


1 27 1 - t 1 


1 1 1.37 1.19 1 


1 28 1 - 1 1 J 


1 1 1.18 1 1.30 1 


1 29 1 - 1 1 


f 1 1.24 1 1.30 1 


1 30 1 - 1 1 { 


1 1 1.44 1 1.36 1 


1 31 1 . 1 1 1 


j ! 1.35 ! 1.19 j 

i 1 1 1 1 



TABLE 5 

WATER PLANT OPTIMIZATION STUDY 

"WATER QUALITY SUMMARY" 



TABLE 5.0: 



Pljwr ST. 'HIOMAS 



MPOS 
HAIEM OUALIiV 



l-VIAN SWMAHY 



Page 1 



GEHERAL CHEHISIRV 














1 9 ( 


35 








OWSP 


DfllMtlNG 




























DETECT ION 


HAIER OBJ/ 






JAH 


FEB 


HAR 


APR 


HAY 


JUNE 


JULY 


AUG 


SEPI 


OCT 


NOV 


DEC 


LIHIT' 


GUIDELINE* 


GENERAL CHEHISIRV 
































ALKALINIIY 


R 


96 


_ 


_ 


_ 


99 


102 


105 


101 


101 


_ 


_ 


_ 


0.2 




■9/L 




90 


- 


- 


- 


- 


- 


91 


- 


- 


- 


90 


92 


■g/i 




ANH»niA TOTAL 




.012 


.020 


.026 


.027 


.023 


.065 


.037 


.019 


).025 


0.008 


0.011 


Q.OOH 


0.05 




•9/L 




.005 


- 


- 


- 


- 


- 


.005 


- 


- 


- 


J. 005 


0.005 


■9/L 




CALCIUM 




_ 


_ 


_ 


_ 


_ 


_ 


_ 


^ 


_ 


_ 






0.1 




■S/L 




34.5 


- 


- 


- 


- 


- 


- 


- 


- 


- 


35.0 


38.0 


■g/u 




CKLORtOE 




15 


15 


15 


15 


14 


14 


15 


15 


15 


15 


14 


15 


0.2 


250 


■9/L 




15 


- 


- 


- 


- 


- 


18 


- 


- 


- 


14 


16 


■9/L 


■9/L 


COLOUR HzU 




3.0 


3.0 


3.5 


12.5 


_ 


_ 


9.5 


9.5 


3.0 


_ 


17.0 


36.5 


0.5 


5 






1.0 


1.0 


1.0 


1.0 


1.0 


- 


I.O 


1.0 


1.0 


- 


1.0 


1.0 


TCU 


TCU 


CONOUCIIVMV 




290 


292 


285 


288 


287 


294 


306 


297 


286 


201 


268 


279 


O.OI 




uaho/c> 




288 


- 


- 


- 


- 


- 


326 


- 


- 


- 


286 


311 


UMIO/CH 




FIELD CHLORINE (COMBINED) 




























0.1 




"9/L 




























■9/L 




f lELD CHLORINE (FREE) 




























0.1 




m/t 




























■9/ 1 




FIELD CHLORINE (TOTAL) 




























0.) 




•9/L 




























•9/L 




fltlD fH 




























0.2 





TABLE 5.0: (cont'd,) 



Page 2 



GENERAL CHEHIStny (Cont'd| 












1 ' 


86 




DHSP 


DttlNHIHG 




























DETECTION 


MAI EH OBJ/ 






JAN 


FEB 


HAD 


APR 


MAV 


JUNE 


JOLV 


AUG 


SEPT 


Oct 


NOV 


DEC 


LIMIT* 


GUIDELINE* 


FIELD TEKPERArURE 
































•c 
































FIELD TURBIDirv 






























1 Flu 


FTU 
































FLUORIDE 




0.2 


0.1 


0.1 


0.1 


0.1 


- 


0.2 


0.1 


0.1 


- 


0.14 


0.10 


0.01 


2.4 


•9/L 




1.32 


1.27 


1.32 


1.25 


1.25 


1.24 


1.17 


1.17 


1.13 


1.14 


1.19 




■9/L 


■9/L 


HARDNESS 




121 


_ 


- 


_ 


120 


123 


125 


124 


130 


_ 


_ 


_ 


0.5 




■9/1 




124 


- 


- 


- 


- 


- 


130 


- 


- 


- 


118 


130 


■9/L 




HACNESIUH 




- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


0.05 




•9/L 




8.4 


- 


- 


— 


- 


— 


- 


- 


- 


- 


- 


- 


■9/L 


c 


NITRATE 




0.25 


0.42 


0.34 


0.40 


0.14 


0.23 


0.29 


0.23 


0.17 


0.25 


0.16 


0.17 


0.05 


to .g/L 


■9/L 




0.20 


- 


- 


- 


- 


- 


0.30 


- 


- 


- 


0.10 


0.30 


■9/1 


•s H 


NITRITE 




.004 


.004 


.004 


.009 


.010 


.021 


.017 


.014 


0.013 


0.006 


O.OiC 


0.012 


0.005 


1 -g/L 


■g/L 




0.01 


- 


- 


- 


- 


- 


0.01 


- 


- 


- 


0. QIC 0.010 


■9/L 


as N 


NttROGEN TOTAL KJELDAHL 




0.28 


0.35 


0.36 


0.29 


0.26 


0.53 


0.32 


0.36 


0.43 


0.37 


0.35 


a. 37 


0.1 


0.15 


"9/L 


























D.12 


•9/L 


-9/L * 


PH 




8.2 


8.3 


8.2 


8.1 


8.1 


7.8 


7.8 


7.8 


8.0 


8.1 


8.2 


B-1 










7.6 


7.6 


7.5 


7.5 


7.5 


7.4 


7.3 


7.3 


7.3 


7.4 


7.4 


7.4 






PHOSPHORUS FILTERED REACTIVE 




























0.01 




■g/L 




























■9/L 





































TABLE 5.0: (cont'd.) 
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OWSP 
DETECTION 


DNIHKIMG 
HAIER OBJ/ 


GENERAL CHEHISIRY (Cont'd) 
































JAN 


FEB 


HAD 


AJ>R 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


guideline' 


PHOSPHORUS TOIAL 




.026 


.024 


.021 


.033 


.025 


.047 


.047 


.046 


.078 


.045 


.062 


.070 


0.01 




•g/L 




























■g/L 




BOOIUH 




























0.1 




■g/L 




























•9/L 




lOtAL SOLIDS 




























1 




■g/L 




























•g/i 




TURBIDI1Y 




13.3 


6.5 


29.5 


21.6 


15.8 


29.1 


26.8 


16.5 


33.5 


50.1 


49.3 


89.7 


0.01 


1 


FEU 




0.13 


0.17 


0.12 


0.07 


0.08 


0.10 


0.08 


0.09 


0.10 


0.09 


0.09 


0.09 


riu 


FlU 


METALS 
































ALUMINUM 




_ 
























0.003 




■g/t- 




.02 


.02 


.02 


.01 


.03 


.02 


.03 


.03 


.02 


.02 


.02 


.01 


■9/L 




ARSENIC 




























0.001 


O.Ob 


•9/1- 




























■9/L 


•9/L 


BAR ] UM 




























0.001 


1 


■g/L 




























•9/L 


•9/L 


BERYLLIUM 




























0.001 




•g/L 




























■9/L 




BOfiOH 




























0.02 


5 


•g/L 




























•9/L 


■g/L 


CADMIUM 




























0.0003 


o.oos 


■g/L 




























•9/L 


■9/L 



TABLE 5.0: tcont'd.) 
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1 » 86 


OWSP 
DEIECtlON 
LIMII* 


DRINKING 
MAIER Oej/ 
GUIDELINE* 




HEIALS (Cont'd) 




JAN 


FEB 


MAR 


APR 


HAV 


JUNE 


JOLV 


AUG 


SEPI 


OCT 


NOV 


DEC 


CHROHIUH 


■9/t- 


R 

1 


























0.001 
■g/L 


O.OS 
■g/L 


COBALT 


■9/t 


R 

T 


























0.001 
■g/L 




COPPER 


•9/t 


R 
T 


























0.001 

■g/L 


1 
■9/L 


CYANIDE 


■g/i 


R 
I 


























0.001 

•g/L 


0.2 

■g/L 


IRON 


•»/«. 


R 
1 


0.19 
0.01 


0.17 
0.05 


0.08 
0.01 


1.00 
0.01 


0.58 
0.02 


- 


0.68 
0.01 


0.48 
0.01 


0.68 
0.01 


- 


1.02 
0.01 


5.45 
0.02 


0.002 
•g/L 


0.3 

■9/L c 


LEAD 


•9/L 


H 
1 


























0.003 
■9/L 


0.05 
■g/L 


MANCANt Sf 


•3/L 


R 

T 


























O-OOI 

■g/i 


0.0% 
■9/L 


HOLYBOEHIM 


•9/L 


R 
1 


























0.001 

■g/t 




MtHCURV 


"3/1- 


R 

F 


























0.0) 

ug/L 


1 

ug/L 


NICKEL 


■9/1 


ft 

I 


























0.002 
•9/L 
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OWSP 
DF1ECI tON 


DRINHIHC 
HAIER OBJ/ 
GUIDELINt* 


MtTALS (Cont'd) 




JAN 


FEB 


MAR 


APR 


HAV 


JUNE 


JUIV 


AUG 


SEPT 


OCT 


NOV 


OEC 


LIMIT* 


SELENlim 

■9/L 


R 

T 


























0.001 

■g/L 


0.01 
■9/L 


ST RON II UN 

■9/L 




























0.001 
•9/L 




TIN 
































(no units available) 
































URANIUM 

■9/L 




























0.002 
■9/L 


.02 

•9/L t 


VANADIUM 

■9/L 




























0.001 
•9/L 




ZINC 

■g/L 




























0.001 
•9/L 


5 

•9/L h 


PURCtABLES 
































BENZENE 

ug/L 




















■ 








1 
U9/L 


10 

ug/L h 


BROMOrORK 

ug/L 




























1 
ug/L 


350 

ug/L +♦ 


CARBON TETRACHLORIDE 
ug/l 




























1 
ug/L 


3 
ug/L h 


CHIOROBENZENE 

ug/l 





























1 
ng/L 


100-300 
ng/L h» 



TABLE 5.0: (cont'd.) 



faga i 



PUfiGEABLfS (Cont'd) 












1 » 


86 












DMSP 
DE1ECTI0N 
LIHH* 


DAINKING 
HATER OBJ/ 
GUIDELINE^ 


JAN 


FEB 


HAR 


APR 


HAV 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


CHLORODIBROHOHEIHANE 

ug/L 




5 


5 


4 


4 


6 


7 


3 


5 


6 


4 


4 


4 


1 

ug/L 


350 

ug/L ♦+ 


CHLOBOroRM 

ug/L 




26 


32 


24 


23 


47 


12 


14 


17 


51 


15 


22 


14 


1 
ug/L 


350 

ug/L ++ 


1,2-DICHLOROBEN2(HE 




























1 


■too 


ug/L 




























ug/L 


ug/L a 


1,3-DICHLOROBENZENE 




























1 


400 


ug/L 




























ug/L 


ug/L • 


1,1-OlCHLOfiOBENZLNE 




























1 


400 


ug/L 




























ug/L 


ug/L a 


DtCHLOROBROHOHE IMANE 
U9A 




12 


13 


11 


11 


13 


16 


5 


13 


17 


7 


10 


9 


1 

ug/L 


350 

ug/L ♦♦ 


1,1~0ICHL0R0EIHANE 




























1 




ug/L 




























ug/L 




1,2-DICHLOROIIHANE 




























1 


10 


ug/l 




























ug/L 


ug/L h 


1.1-OtCMLOROETHYLEHE 




























1 


.3 


ug/L 




























ug/L 


ug/L h 


1,1,2-DtCHlOROllHVLENE 




























1 




ug/L 




























ug/L 





TABLE 5.0: (cont'd.) 
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DWSP 
DETECTION 
IIMII» 


DRINKING 
WATER DBJ/ 
GUIDELINE* 


PURGE ABLES (Cont'dl 




JAN 


FEB 


HAR 


APR 


HAY 


JUNE 


JULY 


AUG 


SCPI 


OCT 


NOV 


DEC 


DICHLOROME THANE 
ug/L 


R 


























5 
ug/L 


tlO 

Ufl/L c 


1,2 DICHIOROPROPANE 
ug/L 




























1 
ug/L 




ETHVLBENZENE 

ug/L 




























1 
ug/L 


ttoo 

ug/L e 


tlHYLtNE OIBROMIDE 
































ug/L 
































M-XYLENE 

ug/L 




























1 
ug/L 


620 

ug/L C 


0-XVLENE 

ug/L 




























1 ug/L 


620 

ug/L c 


P-XVLENE 

U9A 




























I 
ug/L 


620 

ug/L c 


TOLUENE 

U9/L 




























1 
ug/L 


100 

ug/L c 


1,1,2 , 2- TETRACHLOROE THANE 
Ufl/L 




























1 
ug/L 


1.7 

ug/L e 


TETRACHLOROETHYLENE 
ug/L 




























1 

ug/L 


to 

ug/L h 





























TABLE 5.0: (cont'd.) 



P«ge B 

















1 9 86_ 












DWSP 
OEIECTION 
LIMIT* 


DRIMCIHG 
WATER OBJ/ 
GUIDELINE^ 


PURGEABLES (Cont'd) 




JAN 


FEB 


HAH 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


1,1, l-TRICHLOROE THANE 

ug/L 


H 
T 


























1 

ug/L 


1000 
ug/L C 


1,1,2-IRICHLOfiOETHANE 
119/L 


R 
I 


























1 
ug/L 


6 
ug/L e 


TRICHLOROEIHYLENE 
ug/L 


R 
I 


























1 

ug/L 


10 

ug/L h 


lOTAL TRIHAIOHEIMANES 

ug/L 


R 

T 


43 


50 


39 


38 


66 


35 


22 


35 


74 


26 


36 


27 


3 

ug/L 


350 

ug/L ♦♦ 


TRIfLUOROCHLOROIOLUEHE 
ug/L 


R 

I 


























1 

ug/i 




0RCAH0CHL0RINE5 
































ALDRIN 

ng/l 


H 
T 


























1 

ng/L 


700 

ng/L '* 


ALPHA BMC 

ng/L 


R 
I 


























1 
ng/L 


700 

ng/L c 


ALPHA CHlOHDANt 

ng/L 


R 
1 


























2 
ng/L 


700 

ng/L *•* 


BETA BHC 

r»g/L 


R 
1 


























I 
ng/L 


300 

ng/L c 


OIELDRIN 

ng/L 


R 


























2 

ng/L 


700 

ng/L ** 



TABLE 5.0: (cont'd.) 



Page 9 



ORGANOCHLORIHES (Cont'd| 


1 9 86 


OWSP 
DETECTION 
LIMIT* 


OR 1 NK 1 HG 

mater obj/ 
guideline' 


JAN 


FES 


HAR 


APR 


MAY 


JUNE 


JUIV 


AUG 


SEPT 


OCT 


NOV 


DEC 


ENDRIN 

ng/L 


R 


























4 
ng/L 


200 
ng/L 


GAHMA CHLORDANE 

ng/L 




























2 
ng/L 


700 

ng/L "• 


HEPIACHLOR EPOXIDE 




























1 
ng/L 


)000 ♦♦♦ 
ng/L 


HEPIACHLOR 

ng/t 




























1 
ng/L 


3000 
ng/L +♦♦ 


Hl)(ACHLQfi08£N7EH£ 

ng/L 




























1 
ng/L 


10 

ng/L h 


HEXACHLOROBUIADIENE 

ug/i 
































HE XACHLOROE THANE 

ng/L 




























1 
ng/L 


19000 
ng/L e 


LINDANE 

ng/L 




























1 
ng/L 


■1000 
ng/L 


HETHOXYCHIOR 

nt/L 




























5 
ng/L 


100000 
ng/L 


HiREX 

ng/L 


R 


























5 
ng/L 





TABLE 5.0: (cont'd.) 
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ORGAMOCHLORIHES (Cont'd) 




1 » 


86 


OWSP 


DRINKING 

fc ■ ■. T r ■% rh^ ■ J 




























DETECTION 


MATED OBJ/ 






JAN 


FES 


HAIt 


APR 


HAV 


JUNE 


JULY 


AUG 


SEPT 


OCf 


NOV 


DEC 


LIMIT* 


GUIDELINE* 


OCTACHlOfiOSTVRtHE 


R 


























1 




ng/L 




























ng/L 




0,P-DDT 




























5 


30000 


ng/l 




























ng/L 


ng/L d 


OXYCHIORDAME 




























2 




ng/L 




























ng/L 




PCB TOTAL 




























20 


3000 


ng/L 




























og/L 


ng/L t 


PENTACHLaROSENZeNE 




























1 


7«I000 


ng/L 




























ng/L 


ng/L e 


P,P-ODO 




























5 


d 


"9/1- 




























ng/L 




P.P-OOE 




























1 


d 


ng/L 




























ng/L 




P,P-DOI 




























b 


d 


ng/L 




























ng/L 




1,?,3.lt-IETRACHLOROBEN7EHE 




























1 




ng/L 




























ng/L 




1,2,3 , 5- IE IRACHtOROBE WEME 




























1 




ng/l 




i 
























"9/1 
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1 9 86 




WSP 
DETECTION 
LIMIT' 


DRINKING 
MAT EH OBJ/ 
GUIDELINE* 


ORCANOCHIORINES (Cont'd) 




JAN 


FEB 


HAH 


APR 


KAV 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


OEC 


1,2,4,5-TETRACHLOROaENZEHE 

ng/L 




























T 
ng/L 


aaooo 

ng/L a 


IHIODAN 1 

ng/l 




























2 
ng/L 


7400O 
ng/L a a 


THIOOAN 1) 

ng/L 




























ng/L 


74000 
ng/L ea 


THIOOAN SULPHATE 

ng/L 




























4 

ng/L 




TOXAPHENE 
































(no units available) 
































1,2,3'iniCHLOROBEN2ENE 
ng/L 




























ng/L 


10000 
ng/L y 


I.Z.I-THICtllOROBEHZENE 
ng/L 




























5 

ng/L 


ISOOO 
ng/L y 


l.a.S-TRlCHLOROBENZENE 
ng/L 




























5 
ng/L 


10000 
ng/L y 


2,3,6-IRlCHLOROIOLUENE 
ng/L 




























5 
ng/L 




2,0,5-IHICHlOROTOLUENE 
ng/l 




























ng/L 


10000 
ng/L g 
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1 9 86 


DWSP 
DETECTION 


DRINKING 
MATER OBJ/ 


ORCAHOCHLORINES (Cont d) 
































JAN 


fEB 


MAR 


APR 


MAY 


JUNE 


JULY 


AUC 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


guideline' 


2,6,A-TRICHLOBOfOLUEME 




























5 




•9/L 




























ng/L 




TRIAeiNtS 
































ALACHLOR 
































ng/L 
































AME1RINE 






'' 














<50 








50 




ng/L 




























n9/L 




AIRAIONE 




















<50 












ng/L 
































ATRAZiHE 




























50 


46000 


mk 




























ng/L 


ng/L 1 


BLADE X 




















<100 








100 


10000 


«»/t 




























ng/L 


ng/L ( 


HETOLACHLOR 




















<500 












ns/L 
































PftOHETOME 




















<50 








50 




i»9/L 




























ng/L 




PROME TBVNE 




















<50 








50 


1000 


ng/L 




























ng/L 


ng/L 1 


PROPAZINE 




















<50 








50 




ng/L 




























ng/L 
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DMSP 
DETECTION 
LIMIT* 


DRINKING 
HATER OBJ/ 
GUIDELINE* 


TRIAZINES (Cont'd) 




JAN 


FEB 


HAJt 


APR 


HAV 


JUHE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


S£NCOR 

ng/L 


R 

1 


















<1U0 








100 
ng/L 




SIHAZINE 

ng/L 


fl 

1 


















<50 








50 

ng/t 


10000 
ng/i 1 


SPECIAL PESTICIDES 
































2,1-D 

ng/L 


R 
1 


























TOO 

ng/L 


100000 
ng/L 


2,i|-D BUTYRIC AGIO 
ng/L 


R 
T 


























200 

ng/L 


1BO0O 
ng/L 1 


0ICAH8A 

ng/L 


R 

I 


























TOO 
ng/L 


S7000 
ng/L I 


PENTACHIOROPHENOL 
nS/L 


R 
T 


























50 

ng/L 


10000 

ng/L h 


PICLORAH 

ng/L 


ft 

T 


























100 
ng/L 




2,»|-D PROPIONIC ACID 
ng/l 


R 
T 


























100 
ng/L 




SILVEX 

ng/L 


R 
f 


























50 
ng/L 


10000 
ng/L 


2,t,b-l 

ng/L 


T 


























50 

ng/L 





^v y -Wt 
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SPECIAL PESTICIDES ICont'd) 


1 9 86 


DWSP 
DETECT ION 
LIHII* 


drinking 
hater obj/ 
guideline' 


JAN 


FEB 


HAR 


APR 


HAY 


JUNE 


JULV 


AUG 


SEPT 


OCT 


NOV 


DEC 


2 , 3 ,4 ,^- TE TRACHLOROPHENOL 

ng/L 


R 
1 


























50 
ng/L 




2,3,5,6-UTRACHLOROPHENOL 
ng/L 




























50 
ng/L 




2.3,'«-IRICHLOHOPHEMOL 
ng/L 




























100 
og/L 




2,1,5-THICHLOROPHENOL 
ng/L 




























50 
ng/L 




2,l|,fi-IRlCHL0ROPHEMOL 

og/L 




























50 
ng/L 


10000 
ng/L h 


ORGANOPNOSPtlOROUS PES1ICI0ES 
































DIAZIHON 

ng/L 




























50 
ng/L 


140O0 
ng/L 


DICHLOROVOS 

ng/L 
































(JURSBAN 

ng/L 
































EIHION 

ng/L 
































CUIHION 

ng/L 

































TABLE 5.0: (cont'd.) 
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ORGANOPHOSPHOROUS PESTICIDES 


(Cont'd} 


1 » 


86 


WSP 
OEIEcriON 


ORINKINC 
MATER OBJ/ 






























JAN 


FEB 


HAR 


APR 


HAY 


JUNE 


JULY 


AUG 


SEPI 


OCT NOV 


DEC 


LIMIT' 


guidelike' 


HAL A TH ION 


R 






























ng/L 


T 






























HETHYLPARATHIOH 


R 


























50 


7000 


ng/L 


I 


























ng/L 


ng/L 


METHVLTRITHIOM 


R 






























ng/L 


1 






























HEVINPHOS 


R 






























ng/L 


T 






























PARAIHION 


R 


























50 


35000 


ng/L 


1 


























ng/L 


ft9/L 


PHORBAIE 


R 






























ng/L 


1 






























RELOAN 


n 






























ng/L 


T 






























RONKEL 


R 






























•HiA 


1 






























MASS SPEC. 
































DI-N-eUI¥l PHTHALAIE 


R 


























0.1 


34000 


ug/L 


I 
























ug/L 


ug/l a 
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HAS$ SPEC. (Cont'd) 


1 9 86 


DWSP 
DETECTION 
LIMIT* 


DRINKING 
MATER OBJ/ 
GUIDELINE* 


JAN 


FEB 


HAH 


APR 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


N-DICHLOROHETHVIENE- 


R 


























0.1 




PENIACHLOROANALINE 




























U9/L 




U9/L 


T 






























OIPHENYL ETHER 


R 

I 


























0.1 
ug/L 




FLUORANTtlENE 

ug/L 


R 
T 


























0.1 
ug/L 




HEXACHlOfiOPROPENE 

ug/l 


R 

T 


























0.1 
ug/L 




HEIMYL PHENANIHREHE 
ug/L 


R 

T 


























0.1 

ug/L 




NAPHTHAIENE 

ug/L 


J 


























0.1 
ug/L 




PENTACHLOROBUTADIENC 
ug/L 


R 

T 


























0.1 

ug/L 




PEHTACHIOHOPRQPANE 
ug/L 


R 

T 


























0.1 

ug/l 




PENTACDlOfiOPROPENE 
ug/L 


R 

T 


























0.1 

ug/L 




PYRE ME 

ug/L 


R 

f 


























0.1 
ug/L 
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MASS SPtC. (Cont'd) 












1 ' 


86 












DWSP 
DETECTION 
LIMIT* 


DHINKINC 
HATER OBJ/ 
GUIDELINE* 


JAN 


FEB 


MAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


TEIRACHIORBUTANE 
U9/L 


1 


























0.1 

ug/L 




TEIRACHLOROBIPHENYL 

ug/L 




























0.1 
"9/L 




bacteria' ' * 
































RAW WATER: 
































TOTAL COLIFORH 0-100/100 mL 
101-5000/100 mL 


R 
R 


8 

1 


8 


7 

1 


8 
I 


9 


9 


9 


7 
1 


8 

1 


7 
2 


8 


7 

1 






TOTAL COLIfORH BKGO 


R 






























count/nL 
































FECAL COLIFORH 0-10/ 100 mL 


R 


6 


8 


7 


9 


8 


9 


9 


8 


9 


8 


8 


8 





0/0.1 
■L 


STANDARD PLATE COUNT MF 


R 





























500 


count/IOOaL 
































TREATED HATER: 
































PREStHT/ABSENT TEST - P/A 


A r 

P T 


16 


14 


16 
2 


18 


16 


18 


18 


16 


16 

1 


18 


17 


15 






TOTAL COLIFORH BACKGROUND MF 
count/lOOBL 


T 





























OWDO 
Bscti 



(1) Number o( tests done per month 



TABLE 5.0: (cont'd.! 



Page IS 





1 9 a6_ 




DWSP 
DETECTION 


DRINKING 
HAtER OBJ/ 
GUIDELINE* 


BACTERIA (Cont'd) 




























JAN 


FEB 


KAK 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


TREAIED MArER: (Cont'd) 






























FECAL COLIFORH HE 1 





























ODHO 
B*Cti 


count/ 100 OIL 






























SIANOARD PLATE COUNT MF 0-500/(nL T 


2 


3 


6 


2 


2 


3 


1 


1 


5 


3 


2 


5 






>500/mL 


























1 















IF PHtSENI/ABSEHI TEST POSITIVE: 






























I 






2 












1 












Total Col 1 form 






























1-4/100 BiL 






























FECAL COLIFORH P/A f 






























E. con P/A I 






























AROMONAS P/A f 






























STAPH. AUREUS P/A 1 































AOiOM/eal 



TABLE 5.0: pumi ST. THaiAS 



MUS 
NAUR qUAlllY - l-YCAl) SUMANV 



Page 1 



CtNEfiAL CHEHISIRV 














1 » 


85 












DUfSP 
DETECTION 


DRINKING 
WATER OBJ/ 
































JAN 


FEB 


HAH 


APR 


HAV 


JUNE 


JULV 


AUG 


SEPf 


OCT 


NOV 


DEC 


LIMIT* 


guideline' 


GENERAL CHEMIStRY 
































ALKALINI1V 




99 


- 


— 


- 


124 


95 


- 


— 


- 


- 


- 


- 


0.2 




■9/L 




88 


- 


- 


- 


- 


- 


73 


- 


- 


- 


- 


- 


■9/L 




ANHOnlA TOTAL 




.023 


.009 


.044 


.042 


.026 


.0.36 


.072 


.036 


.036 


.024 


.025 


.028 


0.05 




•9/L 




.005 


- 


- 


- 


- 


- 


.005 


— 


- 


- 


- 


— 


■9/L 




CALCIUM 




























O.T 




•g/L 




























■9/L 




CHLORIDE 




14 


16 


14 


14 


14 


15 


15 


14 


14 


14 


15 


15 


0.2 


2S0 


■g/L 




16 


- 


— 


~ 


- 


- 


16 


- 


— 


— 


— 


— 


•9/L 


•9/L 


COLOUR HiU 




7 


_ 


- 


- 


6.5 


1 


_ 


- 


_ 


— 


- 


- 


0.5 


5 






1 


1 


1 


1 


2 


1 


1 


I 


1 


1 


1 


1 


TCU 


TCU 


coNoucnviiv 




287 


302 


268 


289 


284 


289 


298 


281 


297 


289 


282 


289 


0.01 




uaho/ca 




288 


- 


- 


- 


- 


- 


288 


- 


- 


311 


- 


- 


UH>IO/CH 




FIELD CHLORINE (COHSINED) 




























0.1 




■9/L 




























•9/L 




riELD CHLORINE (EREE) 




























0.1 




■9/L 




























■g/L 




FIELD CHLORINE (TOTAL) 




























0.1 




■g/l 




























•g/L 




FIELD PH 




























0.2 





TABLE 5.0: ( cont'd.} 



faga 2 



GEHfRAL CHEMISTRY (Cont'd) 














1 9 85 










OWSP 


DRINKING 




























DETECT ION 


MATER OBJ/ 






JAN 


FEB 


HAD 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


CUIOEIINE* 


FIELD TEMPERATURE 
































•c 
































FIELD lURBIDITV 






























1 flU 


Flu 
































FLUORtDE 




0.13 


_ 


_ 


_ 


- 


- 


- 


- 


- 


- 


- 


- 


0.01 


2.<l 


■9/L 




1.30 


1.27 


1.18 


1.15 


1.24 


1.22 


1.20 


1.38 


1.39 


1.32 


1.25 


1.28 


■9/L 


■g/L 


HARDNESS 




127 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


0.5 




•9/L 




123 


- 


— 


- 


— 


— 


110 


— 


"• 


~ 


~ 


"" 


•g/L 




MACNE S 1 UH 




























0.05 




•9/L 




























•9/L 


c 


MITRAIE 




.25 


.24 


.49 


.56 


.27 


.24 


.25 


.21 


.16 


.12 


.36 


.27 


0.05 


10 .g/L 


•9/L 




.29 


- 


- 


— 


— 


— 


.24 


"^ 


~ 


"" 


~* 


^ 


•9/L 


• s N 


NITRIIE 




.006 


.003 


.015 


.010 


.004 


.005 


.015 


.015 


.010 


.006 


.015 


.009 


0,005 


1 ag/L 


■g/L 




.001 


- 


— 


— 


- 


— 


.001 


~ 


~ 


— 


~ 


^ 


•g/L 


as N 


NITROGEN TOTAL KJELDAHL 




0.43 


.26 


.34 


.45 


.38 


.39 


.56 


.42 


.43 


.39 


.37 


.41 


0.1 


0.15 


•9/L 




























•9/L 


■g/L » 


PM 




8.0 


8.1 


8.0 


8.1 


8.2 


7.9 


7.7 


7.9 


7.9 


8.1 


8.2 


8.2 










7.3 


7.5 


7.3 


7.4 


7.5 


7.3 


7.2 


7.3 


7.3 


7.4 


7.5 


7.6 






PHOSPHORUS FILTERED REACTIVE 


R 


























0.01 




•g/L 


I 


























■9/L 





TABLE 5,0: (cont'd.) 



Page ] 



GtNfRAL CHEHISr«Y (Cont'd) 


1 < 85 


DWSP 
DETECTION 
LIHII* 


DfllHHIHG 

mater osj/ 
coioeiine' 


JAN 


EEB 


HAD 


APR 


HAY 


JUHE 


JULY 


AUG 


StPT 


OCI 


NOV 


DEC 


PHOSPHORUS TOTAL 
■9/L 


ft 
I 


.076 


.017 


.050 


.116 


.057 


.033 


.032 


.048 


.028 


.049 


.129 


.097 


0.01 
•9/L 




SODIUM 

•9/L 


II 
1 


























0.1 
■9/L 




TOTAL SOLIDS 

■g/L 


N 

1 


























T 
■g/L 




TURBIDITY 

ETO 


R 

T 


54 
.18 


6.3 
.19 


56.6 
.21 


89.6 
.16 


18.2 
.14 


21.4 
.14 


19 

.14 


20.5 
.16 


24.7 
.16 


53.6 
.14 


91.5 
.13 


81.9 
.12 


0.01 
ETO 


1 

fru 


HEIALS 
































ALUMINUM 

■g/L 


R 

I 


.01 


.02 


.01 


.01 


.01 


.01 


.01 


.02 


.01 


.03 


.03 


.01 


O.OOJ 
■9/L 




ARSENIC 

•9/1- 




























0.001 
■9/L 


0.05 

•g/L 


BARIUM 




























0.001 
•9/L 


1 

■9/L 


BERYLLIUM 

•9/L 




























0.001 

■9/L 




BORON 

■9/L 




























0.02 
•9/L 


5 
•g/L 


CADMIUM 

■9/L 




























0.OOO3 
■9/L 


0.005 
•9/L 



TABLE 5.0: (cont'd.) 
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HEIALS (Cont'd) 




1 9 85 


OWSP 
DETECTION 


DRINKING 
MATER OS J/ 
































JAN 


FEB 


HAD 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


guideline' 


CHROHIUH 


■9/1 




























0.001 
•9/L 


0.05 
■9/L 


coBAL r 


■9/t 




























0.001 

•g/L 




COPPtR 


■9/L 




























0.001 
•g/L 


1 
■9/L 


CYANIDE 


■g/L 




























0.001 
■g/L 


0.2 
■9/L 


IRON 






1.6 


_ 


_ 


_ 


_ 


_ 


_ 


~ 


_ 


_ 


- 


_ 


0.002 


0.1 




•9/L 




0.01 


0.01 


0.02 


0.01 


0.04 


0.01 


0.01 


0.04 


0.01 


0.03 


0.04 


0.01 


•g/L 


■g/L c 


lEAO 


•9A 




























0.00} 

■9/L 


0.05 
■g/L 


HANGANLSE 


■9/L 




























0.001 
■9/L 


0.0% 

■9/L 


HOLYBOENUH 


•9/L 




























0.001 

•g/i 




HERCURV 


U9/L 




























0.01 

ug/l 


I 
ug/L 


NICKEL 


•9/L 




























0.002 
■9/L 





TABLE 5.0: (cont'd.) 



Page 5 









1 1 


HETALS (Cont'd) 




1 9 85 


DWSP 
DFTEC1I0N 


Dfl 1 NH 1 HG 
HATER OBJ/ 






























JAN 


FCB 


NAK 


APR 


HAV 


JUNE 


JOIV 


AUG 


SEP? 


OCI 


NOV 


D(C 


LIMH* 


guideline' 


SElfNiUM 




























0,001 


0.01 


■9/L 




























■g/l 


■g/L 


STROMTIUH 




























0.001 




■a/L 




























•9/L 




TIN 
































(no units available) 
































URANIUM 




























0.002 


.02 


H/L 




























■9/L 


■9/L I 


VANADIOM 




























0.001 




•9A 




























•g/L 




ZINC 




























0.001 


5 


■9/L 




























■9/L 


■9/L h 


PURcr ABIES 
































blUZlHl 




























1 


10 


ugA 




























ug/i 


ug/L h 


BROHOfORM 




























1 


150 


ug/L 




























ug/L 


ug/L +♦ 


CARBON UlRACtlLORlOE 




























1 


1 


u9/t 




























ug/i 


ug/L h 


CmOROUfN^tNE 




























1 


100-JoO 


ug/i 












. 
















ng/L 


ng/l h* 



TABLE 5.0: (cont'd.) 



Page 6 



PURGEABLES (Cont'd) 














1 ' 


85 












OHSP 
DETECIION 


DfllNKIHG 
HATER OBJ/ 
































JAM 


FEB 


HAA 


APR 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


OEC 


LIMIT* 


CUIOELIHE* 


CHLOROD 1 BROHQHE 1 H ANE 


H 


5 


6 


5 


5 


5 


5 


6 


6 


5 


6 


6 


5 


"9/L 


350 

ug/L ♦♦ 


CHLOROFORM 

ug/L 




31 


31 


38 


29 


40 


16 


26 


34 


33 


35 


32 


22 


1 

ug/L 


350 

ug/L ♦♦ 


1,2-01CHlOR08ENZtHE 




























1 


400 


"9/L 




























ug/L 


ug/L • 


),3-DICHlOROBEtlZENE 




























1 


400 


ug/L 




























ug/L 


ug/L e 


1,4-DICHLOROBENZENE 




























1 


AOO 


ug/L 




























ug/L 


ug/L e 


Dl CHL OHOBHOMOME THAME 

ug/L 




14 


16 


16 


15 


15 


14 


14 


16 


20 


18 


16 


12 


1 
ug/L 


150 

ug/L ♦♦ 


1,1-DlCHLOROf THANE 




























1 




gg/L 




























ug/L 




1,2-DICHLOROETHANE 




























1 


10 


ug/L 




























ug/i 


ug/L h 


1,1-DtCHLOROEIIIYLENE 




























1 


.3 


mi^L 




























ug/L 


ug/L h 


1,1,2-DICHLOROEIHYLENE 




























1 




«9A 




























ug/L 





TABLE 5.0: (cont'd.) 
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PURGEADLES (Cont'd) 


1 9 85 


DWSP 
DETECTION 
LIMIT* 


DRINKING 
MATER OBJ/ 
GUIDELINE* 


JAN 


FED 


HAR 


APK 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


OICHLOROMEIHANE 
ug/L 




























5 
ug/L 


40 

ug/L C 


t,2 DICHIOROPROPANE 

ug/L 




























T 
ug/L 




[THVLBENZfNE 

ug/L 




























1 
U9/L 


1400 
ug/L e 


EIHYLENE DIBROHIDE 

ug/L 
































M-XYLEME 

ug/L 




























1 
U9/L 


620 

ug/L c 


0-XVLEME 

ug/L 




























1 ug/L 


620 

ug/L c 


P-XVLfN£ 

ug/L 




























1 
ug/L 


620 

ug/L c 


TOLUENE 

ug/L 




























1 
ug/L 


100 

ug/L c 


1 , 1 , 2 , 2- 1 £ IftACHLOROE IHAWE 
ug/L 




























1 
ug/L 


1.7 

ug/L e 


lETRACHLOftOEIHYLENE 

ug/L 




























1 
ug/L 


10 

ug/L h 



TABLE 5.0: (cont'd.) 
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PURGEABLES (Cont'd) 








' "■ 






' ' 


85 












DNSP 
DETECTION 
LIMIT* 


DRINKING 
HATER OBJ/ 
GUIDELIME* 


JAH 


fEfl 


MAR 


APR 


HAV 


JUNE 


JULY 


AUG 


SEPT 


OCI 


NOV 


DEC 


1,1,1-TRICHLOROEIHAHE 
U9/L 




























ug/L 


1000 
ug/L C 


1,1,2-IRICHLOftOEIHANE 

U9/L 




























T 
ug/L 


6 
ug/L ft 


TRICHLOHOEIHVLEHE 
ug/L 




























1 
ug/L 


30 

ug/L h 


lOTAL TRIHALOHEIHANES 
ug/L 




50 


53 


59 


49 


60 


35 


46 


56 


58 


59 


54 


39 


3 
ug/L 


350 

ug/l *♦ 


TRIFLUOROCHLOHOTOLUEHE 
ug/L 




























1 

ug/L 




ORGANOCHIORINES 
































ALDRJN 

ng/L 




























t 

ng/L 


700 

ng/L ** 


ALPHA BMC 

ng/i 




























1 

ng/L 


700 

ng/L c 


ALPHA CHLORDANE 

ng/L 




























ng/L 


700 

ng/L *•• 


BETA 8HC 

ng/L 




























1 
ng/L 


300 

ng/L c 


OlELOfllN 

ng/L 




























2 

ng/L 


700 

ng/L •* 



TABLE 5.0; (cont'd.) 
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1 9 85 


DWSP 
DETECTION 
LIMIT* 


DRINKING 
WATER OBJ/ 
GUIDELINE* 


ORGANOCHLORINES (Cont'd) 




JAN 


FES 


MAR 


APR 


MAY 


JUNE 


JUIV 


AUG 


SEPT 


OCT 


NOV 


DEC 


ENDRIN 

ng/L 




























ng/L 


200 
ng/L 


GAMMA CHIORDANE 

ng/L 




























2 
ng/L 


700 

ng/L •*• 


HEPIACHLOR EPOXIDE 
ng/L 




























1 
ng/L 


3000 +♦♦ 
ng/L 


HEPTACHLOR 

ng/L 




























1 
ng/L 


3000 
ng/L ♦♦♦ 


HEKACHLOROBENZENE 
ng/L 




























1 
"9/L 


10 

ng/L h 


HEXACHLOHOBUTADIENE 
































U9/L 
































HEXACHLOROE THANE 

ng/L 




























1 

ng/L 


19000 
ng/L e 


LINDANE 

i>g/L 




























1 
ng/L 


4000 
ng/L 


METHOXYCttlOR 

ng/L 




























5 
ng/L 


100000 
ng/L 


MiRfX 

ng/L 




























5 
ng/L 





■'"^'^V^ 



TABLE 5.0: (cont'd.) 
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ORGUOCHLORINES (Cont'd) 


1 » 85 


DWSP 
DETECTION 
LIHIT* 


DRINKING 
HATEit Oej/ 
CUIOELINE* 


JAN 


FEB 


HAH 


APS 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


OCIACHLOROSTVREHe 
ng/L 




























1 

ng/L 




0,P-ODI 

HB/t 




























5 
ng/L 


30000 
ng/L d 


OXYCHLOROANE 




























2 
ng/L 




PCB lOrAL 

m/L 




























20 
ng/l 


3000 
ng/L I 


PENTACHL0R08EM2tN£ 
ng/L 




























} 
ng/L 


74000 
ng/L e 


P,P-000 

na/L 




























5 
ng/L 


d 


P,P-OOE 

ng/L 




























1 
ng/L 


d 


P.P-OOI 

ng/L 




























5 
ng/L 


d 


1,2,},1-IETRACHLOROBEN2EHE 
ng/L 




























I 
ng/L 




I,?.3,5-I£IRACHLOROBEN2£N£ 
fig/L 




























1 
og/L 





TABLE 5.0: (cont'd.) 



Paga 11 



ORGANOCHIORIMES (Conl'd| 




1 9 85 


OMSP 
OEIECTION 
LIHII* 


OttlNHiHG 
NAIER OBJ/ 
GUIDELINE* 


JAN 


EEB 


HAH 


APR 


HAV 


JUNE 


JOLV 


AUG 


SEPI 


OCT 


NOV 


_PiS 


1,2.'t.^-T£TnACHL0R0BENZENE 


R 














1 










1 
ng/L 


38000 
ng/L • 


THIODAN 1 

ng/L 




























2 
ng/L 


74000 
ng/L ea 


IHIOOAN II 

ng/L 




























4 
ng/L 


74000 
ng/L «• 


IHIODAN SULPMA1E 
ng/L 




























4 
ng/L 




lOXAPHENE 
































(no units aval table) 
































1.2,3- IR ICHLOROBENZEHE 




























5 
ng/L 


10000 
ng/L y 


1,2,!|-IRICHL0RDBENZENe 

ngA 




























ng/L 


ISOOO 
ng/L y 


1,3.3-1RiailORaBEN2ENE 

ng/L 




























ng/L 


10000 
ng/L y 


2,3,6-lRICtUOROTOLUENf 
ng/L 




























5 
ng/L 




Z.U.S-TftlCHlOROTOlUENE 
ng/L 


H 


























5 
ng/L 


10000 
ng/L g 



TABLE 5.0: (cont'd.! 
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ORGANOCHLORIHES (Cont'd) 




' 9 


85 


DWSP 
DETECTION 


DRINKING 
HATER OBJ/ 






























JAN 


fEB 


HAfI 


APA 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCI 


NOV 


DEC 


LIMIT* 


GUIDELINE* 


2,6,A-TRICHLOROIQLUfNt 


R 


























5 




■9/L 


T 


























ng/L 




TRIAZtHfS 
































ALACHLOR 
































ng/L 
































AMfrfllNE 




























50 




ng/L 




























ng/L 




AIRATOME 
































ng/L 
































ATRAZINE 




























50 


46000 


ng/L 




























ng/L 


ng/L 1 


BIAOEX 




























100 


10000 


ng/L 




























ng/L 


ng/L 1 


HEIDLACHIQR 


n 






























n9/L 
































PRQME TOME 




























50 




ng/L 




























ng/L 




PROMEIRYNt 




























50 


1000 


ng/L 




























ng/L 


ng/L 1 


PROPAZINE 




























50 




ng/L 


















_ 










ng/L 





TABLE 5.0: (cont'd.) 
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TfllAZINES (Cont'd) 




,, 85 


DWSP 
DETECTION 


DRINKING 
MATER OBJ/ 






























JAN 


FEB 


HAR 


APR 


MAV 


JUNE 


JOLV 


AUG 


SEPT 


OCT 


NOV DEC 1 


LIMIT* 


guideline' 


StNCOR 


R 


























100 




ng/L 


T 


























ng/L 




SIMAZINE 




























50 


10000 


ng/L 




























ng/L 


ng/L 1 


SPECIAL PESTICIDES 
































2,<*-D 




























100 


100000 


ng/L 




























ng/L 


ng/L 


2,4-D BUTYRIC ACID 




























200 


1SO0O 


ng/L 




























ng/L 


ng/L I 


OICAHBA 




























100 


87000 


nsi^i 




























ng/L 


ng/L t 


PCNTACIILOROPHENOL 




























50 


10000 


ng/L 


1 


























ng/L 


ng/L h 


P1CL08AM 




























100 




mfl- 




























ng/L 




2. no PROPIOMIC ACID 




























100 




ng/L 




























ng/L 




SILVEX 




























50 


10000 


ng/L 




























ng/L 


ng/L 


2,4.5-T 




























50 


- 


ng/L 




























ng/L 





TABLE 5.0: (cont'd.) 
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SPECIAL PESTICIDES (Cont'd) 




1 9 85 


DWSP 
OEIECUON 


DRINKING 
MATEfl OSJ/ 






























JAN 


FEB 


HAR 


APR 


MAY 


JUNE 


JULY 


AUC 


SEPT 


OCT 


NOV 


DEC 


LIMII* 


guideline' 


2,3 , «t, 5-Tt IRACHLOBOPHEMOL 




























50 




ng/L 




























ng/L 




2 , 3 , 5 , « - T 1 1 RACHLOROPIItNOL 




























50 




ng/t 




























ng/l 




a.J.t'TRICHLOROPHENOL 




























100 




ng/L 




























ng/L 




2,11,5-IRJCHLOROPHEHOL 




























50 




ng/L 




























ng/L 




2,4,6-IRICHLOfiOPHEMOL 




























50 


10000 


ng/L 




























ng/L 


ng/L h 


ORGANOPHOSPHOROUS PES1ICIDES 
































DIAZINON 




























50 


IIOOO 


ng/L 




























ng/L 


ng/L 


OICHLOROVOS 
































ng/L 
































DURSBAN 
































ng/L 
































CIHION 
































ng/L 
































CUTIIION 


R 






























ng/L 


I 































TABLE 5.0: (cont'd.) 
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ORGANOPHOSPHOROUS PESriCIDES (Cont'd) 


' 9 


85 


OWSP 
DEIECIIOH 
LJMII* 


DRINKING 
HATER OBJ/ 
GUIDELINE* 


JAN 


FEB 


MAR 


APR 


HAY 


JUNE 


JULY 


AUG 


SEPI 


OCT 


NOV 


DEC 


HALATHION R 

na/L T 


























1 




HEIHVLPAHATHIOM B 
nj/L T 


























50 
ng/L 


7000 
ng/L 


METHYLIRIIHION R 
ng/L I 






























MEVINPdOS R 
ng/L 1 






























PARA IH ION R 
ng/L 1 


























50 
og/L 


3S000 
ng/L 


PHORBAIE R 






























RELOAN R 
B9A < 






























RONHtL R 






























MASS SPEC. 






























OI-N-BUTYL PHTHALATE R 


























0.1 
ug/L 


34000 

ug/L a 



TABLE 5.0: (cont'd.) 
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MASS SPEC. (Cont'd) 



M-DICHlOROMtTliVlENE- 
PENtACHLOftOANALINE 
U9/L 

01 PHENYL EIHER 

ug/l 

FLUORANTHfNE 

ug/L 

KEXACHLOROPROPENE 
ug/L 

METHYL PHENANTHRENE 
ug/L 



NAPHIMALENE 

ug/L 

PENIACHLOKOBUIAOIENE 

ug/L 

PENTACHLOROPROPAME 
ug/L 

PENIACHLORQPROPENE 
ug/L 



PYRENE 



ug/L 



1 9 85 



JAN 



FEB 



HAR 



APR 



HAY 



JUNC 



<IULV 



AUG 



SEPT 



OCT 



NOV 



DEC 



DHSP 
0E1ECTI0N 
LIHII* 



0.1 



0.1 

ug/L 

0.1 

ug/t 

0.1 
ug/L 

0.1 
ug/L 

0.1 
"9/L 

0.1 

ug/L 

0.1 
U9/L 

0.1 

ug/l 

0.1 
ug/L 



DRINKING 
HATER OBJ/ 
GUIDELINE* 



TABLE 5.0: (cont'd.) 



Paga IT 

















1 9 85 












DMSP 
DETECTION 
LIMIT* 


DRINKING 
HA1ER OBJ/ 
CUIOELINE* 


MASS SPEC. (Cont'd) 




JAN 


FEB 


HM 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


TEIRACIILORBUTAHE 
ug/L 


R 
T 



























0.1 
ug/L 




TETRACHLOROBIPHtNYL 
ug/L 


1 


























0.1 
ug/L 




BACTERIA *" 
































RAW WAIER: 
































TOTAL COLIFORM 0-100/100 mL 


R 


9 


8 


7 


9 


9 


8 


9 


9 


8 


9 


4 


7 






101-5000/100 mL 


R 






1 












I 




4 


1 






TOTAL COLIFORM BKGD 
































count/BL 
































FECAL COLIFORM O-IO/lOO mL 




9 


Q 


8 


9 


7 


8 


9 


9 


9 


9 


7 


8 





0/0.1 
•L 


STANDARD PLATE COUNT MF 































500 


count/IOOBl 
































TREATED WATER: 
































PRtSCMI/A65EHr TEST - P/A 


A T 

p r 


18 


16 


16 


17 


17 


16 


17 


16 
1 


18 


18 


16 


15 






TOTAL COI IFORH eACKGROUHO HF 
count/ lOOaL 


T 





























OWDO 
Bactl 



(1) Number of Tests done per month 



TABLE 5.0: (cont'd.) 
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BACTERIA (ConfdJ 














1 9 


85 












OWSP 
DETECTION 


DftlMlINC 
WATER DBJ/ 






























JAN 


FEB 


MAR 


APR 


HAy 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


GUIDELINE* 


TREATED WATER: (Cont'd) 
































fECAL COL I FORM MF 































ODNO 


count/100 rt. 






























Bacti 


STANDARD PIATE COUNT MF O-SOO/nl. 




1 


2 


1 


2 


1 


4 


4 


5 


2 


4 


5 


3 






>500/nt. 
































IF PREStHT/ABSENT TEST POSITIVE: 
































Iota 1 Col 1 form 




- 


- 


- 


- 


- 


- 


- 


1 


- 


- 


„ 


- 






1-4/100 mL 
































FECAL COLIFORM P/A 
































E. COLI P/A 
























* 








AROHONAS P/A 
































STAPH. AUREUS P/A 






























■ 



AOI07A/eal 



TABLE 5.0: 



PLANT ST. ma IAS 



iros 

HATER QUALITY 



1-VEAR SUM4ARV 



Page t 



GENERAL CHEHISIRV 












1 9 84 












OWSP 
DETECTION 
LIHIT* 


DRINKING 
WATER OBJ/ 
GUIDELINE* 


JAK 


FEB 


MAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


GENERAL CHEMISTRY 


A 


106 






105 
















98 


0.2 




ALKALINITY 


■g/L 




100 


- 


- 


92 


- 


- 


- 


- 


91 


91 


- 


91 


ag/L 




AMH&IIIA TOTAL 




.027 


.060 


.040 


.043 


.045 


.038 


.101 


.038 


.035 


.037 


.018 


.020 


O.OS 




■g/L 




.005 


- 


0.1 


.005 


- 


- 


- 


- 


- 


— 


— 


.005 


ag/L 




CALCIUM 




- 
























0.1 




■g/L 




40.5 


- 


- 


36.0 


- 


- 


- 


- 


37.0 


38.0 


- 


36.5 


•g/L 




CHLORIDE 




16 


15 


14 


15 


15 


15 


15 


15 


15 


14 


15 


14 


0.2 


250 


•9/L 




18 


- 


- 


16 


- 


- 


- 


- 


17 


17 


— 


16 


■g/L 


■g/t 


COLOUR HzU 




9 


- 


- 


1 


- 


- 


- 


- 


- 


- 


- 


7 


0.5 


5 






1 


- 


~ 


1 


- 


- 


- 


1 


1 


- 


1 


1 


TCU 


TCU 


CONDUCT IVI TV 




307 


301 


281 


289 


287 


248 


296 


293 


291 


282 


283 


279 


0.01 




uaho/ca 




342 


- 


- 


293 


- 


- 


- 


- 


- 


- 


— 


286 


UMIO/CM 




FIELD CHLORINE (COHBIHED) 




























0.1 




ag/L 




























■g/L 




FIELD CHLOHiNE (FREE) 




























0.1 




ag/L 




























■9/1 




FIELD CHLORINE (TOTAL) 




























0.1 




•g/i 




























•g/L 




FIELD PH 




























0.2 





TABLE 5.0: (cont'd.) 
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GENEflAL CHEHISTRV (Cont'lt) 




1 9 84 


DWSP 


DRINKING 




























DETECTION 


MATER ufiJ/ 






JAN 


FEB 


HAH 


APR 


MAY 


JUNE 


JOLV 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT' 


GUIDELINE* 


FIELD TEHPERAIURE 


It 






























•c 


f 






























FIELD lURBIDITV 


R 




























1 FTU 


FIU 


t 






























FLUORIDE 


R 


0.12 


- 


- 


0.11 


— 


— 


— 


- 


_ 


_ 


_ 


.011 


0.01 


2.1 


•g/L 


1 


1.03 


1.13 


1.03 


1.11 


1.02 


1.03 


1.00 


1.25 


1.21 


1.27 


1.25 


1.24 


■g/L 


■g/i 


HARDNESS 


n 


139 


- 


- 


134 


- 


- 


- 


_ 


- 


- 


_ 


122 


O.b 




•9/L 


T 


140 


- 


— 


125 


- 


- 


- 


- 


126 


128 


- 


123 


■g/L 




HAGNtSlUH 


R 


- 
























0.05 




■g/L 


T 


9.4 


— 


— 


8.6 


- 


— 


- 


- 


8.2 


8.0 


- 


7.8 


•9/L 


c 


NITRATE 


« 


.23 


.30 


.32 


.35 


.36 


.22 


.19 


.23 


.24 


.19 


.22 


.18 


0.05 


10 ■g/L 


■9/L 


1 


.28 


^ 


.30 


.20 


— 


— 


- 


- 


— 


— 


- 


.15 


■9/L 


as N 


NITRITE 


R 


.003 


.004 


.005 


.004 


.004 


.004 


.008 


.009 


.011 


.007 


.008 


.009 


0.005 


1 Bg/L 


■g/L 


T 


.001 


— 


.01 


.001 


- 


- 


- 


- 


- 


- 


- 


.001 


■g/L 


as N 


NllROCtN lOIAL KJELOAHL 


R 


.34 


.43 


.45 


.39 


.43 


.5 3 


.53 


.45 


.31 


.33 


.33 


.30 


0.1 


0.15 


■9/L 


T 


























■g/L 


■g/L • 


PH 


R 


8.1 


8.1 


8.2 


8.1 


8.0 


8-1 


7.8 


7.9 


7.9 


8.0 


7.9 


7.9 








T 


7.5 


7.3 


7.4 


7.3 


7.4 


7.4 


7.3 


7.2 


7.2 


7.4 


7.4 


7.4 






PHOSPHORUS fllKRED REACTIVE 


R 


























0.01 




•9/1 


T 










L . 
















■g/L 





TABLE 5.0: (cont'd.) 
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1 9 84 










DWSP 
DETECTION 
LIMIT' 


DRINKING 
MAIER OBJ/ 
GUIDELINE* 


GfNERAL CHEHlSlflY (Cont'd) 




JAN 


FEB 


HAH 


APR 


MAY 


JUME 


JULY 


AUG 


SEPT 


OCT 


NOV 


DtC 


PHOSPHORUS TOTAL 


R 


.023 


.024 


.028 


.034 


.031 


.045 


.030 


.024 


.038 


.038 


.083 


.067 


0.01 




■9/L 

1 


I 


— 
























•9/L 




SOOtUH 


R 
1 


- 


- 


- 


8.6 


- 


- 


- 


- 


- 


- 


- 


- 


0.1 
•9/L 




TOTAL SOLIDS 

•9/L 


ft 
T 


























1 
•9/1 




lUHBlDlTY 

fTU 


R 

I 


8.3 
.12 


14.5 
.16 


20.9 
.17 


43.9 
.14 


39.6 
.14 


23.0 
.16 


24.8 
.18 


15.9 
.14 


35.2 
.15 


29.8 
.17 


86.7 
.14 


69.4 
.18 


0.01 
FTU 


1 
FTU 


MtTAlS 
































ALUHIHUH 

•9/L 


R 


.04 


.02 


.02 


.01 


.01 


.02 


.02 


.02 


.01 


.02 


.00 


.01 


0.003 

•g/L 




AHSfNIC 

•9/L 




- 


- 


- 


.001 


- 


- 


- 


- 


- 


- 


- 


- 


0.001 
•9/L 


0.05 
■9/L 


BARIUH 

■g/L 




- 


- 


- 


.018 


- 


- 


- 


- 


- 


- 


- 


- 


0.001 
•9/L 


1 
■9/L 


BERYLLIUM 




























0.001 
■g/L 




BORON 

■a/L 




























0.02 

■9/1. 


5 
■9/L 


CADHIUH 

•9/L 




- 


- 


- 


.0003 


- 


- 




- 


- 


- 


- 




0.0003 
■q/l 


0.005 
•3/L 



TABLE 5.0: (cont'd.) 
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HEIAIS (Cont'd) 




1 9 84 


OWSP 


DRINKING 






























DETECT ION 


MAIER OBJ/ 








JAN 


rce 


MAR 


APR 


HAV 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT* 


GUIDELINE* 


CHROHIIM 






- 

























0.001 


0.05 




■g/L 










.001 


















•g/L 


■9/L 


COBAl 1 


■g/L 




























O.oot 

•g/L 




COPPER 






- 
























0.001 


1 




•9/L 










.003 


















■9/L 


•9/L 


CYANIDt 


■g/L 




























0.001 
■9/L 


0.2 

•g/L 


IRON 






0.20 


- 


— 


1.18 


— 


- 


_ 


_ 


_ 


_ 


_ 


0.B4 


0.002 


O.J 




•S/L 




0.01 


- 


- 


0.01 


- 


- 


- 


0.01 


0.01 


0.01 


0.01 


0.02 


•g/L 


•9/L C 


If AD 


■9/L 




- 
























0.003 


0.05 








^ 


~ 


^ 


.003 


" 


~* 


^ 


^ 


^ 


"~ 


^ 


" 


■9/L 


■g/L 


HAHGANESE 






- 
























0.001 


0.05 




■g/L 




"■ 


— 


~~ 


.001 


^ 


~~ 


■~~ 


~ 


^ 


~ 


~ 




■9/L 


■g/L 


HOLYBOtNUM 


■9/L 




























0.001 

■9/L 




MERCURY 


ug/L 




























0.01 

ug/L 


1 
ug/L 


NICKEL 






- 
























0.002 






•9/L 










.002 


















•g/L 





TABLE 5.0: (cont'd.) 
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HETALS (Cont'd) 


» 9 m 


OWSP 
DETECTION 
LIMIT* 


drinking 
hater obj/ 
guideline' 


JAN 


FEB 


HAH 


APR 


HAV 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


SELENIUM 

•9/L 


R 

T 


- 


- 


- 


.001 


- 


- 


- 


- 


- 


- 


- 


- 


O.oot 

•9/L 


0.01 
•g/L 


SlLVEfi 

■9/L 




- 


- 


- 


.005 


- 


- 


- 


- 


- 


- 


- 


- 


0.001 
•9/L 




TIN 

(no units •vallable) 


















• 














URANIUM 

•9/L 




























0.002 

■g/L 


.02 

■g/L t 


VANAOIUH 

■g/L 
























- 




0.001 

■g/L 




ZINC 

■9/L 




- 


- 


- 


.001 


- 


- 


- 


- 


- 


- 


- 


- 


0.001 
■g/L 


5 

•9/L h 


PUflGEABLES 
































BENZENE 

ug/L 




























1 

ug/L 


10 

ug/L h 


BROHOFORH 

ug/l 




























T 
ug/L 


350 

ug/L ♦♦ 


CARBON TETflACIIlORIDE 
ug/L 




9i 











- 


- 


- 


- 


- 


- 


- 


- 


1 

ug/l 


3 

ug/l h 


CHIOROBENZENE 

ug/L 


R 

T 


























1 
ng/L 


100-300 

ntj/l h* 



TABLE 5.0: (cont'd.) 
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PURGFABLES (Cont'd) 








' ' 


S4 












DHSP 
OEIECTtOH 
LIHI1* 


DRINKING 
NATER OBJ/ 
GUIDELINE^ 


JAN 


FEB 


HAD 


AfR 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


CHLOROD i BROHOHE 1 HAME 
ug/L 




5 


5 


5 


3 


- 


6 





4 


4 


6 


6 


6 


1 
ug/L 


350 

ug/L ♦♦ 


CHLONOrORH 

ug/L 




13 


13 


31 


21 


- 


30 


16 


31 


21 


46 


36 


30 


1 
ug/L 


350 

ug/L ♦+ 


1^2-OICHLORaBEHZENE 

09/L 


T 


























1 
ug/L 


400 

ug/L e 


1,3-OICHLOROeENZENE 

ug/L 




























1 

ug/L 


«too 

ug/L e 


l.H-DrcHLOftOBENZtNE 

ug/L 


f 






















* 




1 
ug/L 


400 

ug/L « 


DICHLOROBROHUHEIHANE 

ug/L 




9 


9 


14 


9 


- 


16 


9 


16 


12 


19 


16 


15 


1 

ug/L 


350 

ug/L ♦♦ 


l,t-DICHLOROEIHANE 

ug/L 




























I 
ug/L 




1,2-DICHLOROEIHANE 

ug/L 




























1 
ug/L 


10 

ug/L h 


1,1-DicHLOROEiHYLENE 
ug/i 




























1 

ug/L 


.3 

ug/L h 


1,1,2-DiCHiOROEiHVLtMt 

ug/L 




























1 

ug/L 





TABLE 5.0: (cont'd.) 



Page T 



PURGfABLES (Cont'd) 


» 9 84 


DHSP 
DETECTION 
LIMIT* 


DRINKING 
MAfER OBJ/ 
GOIDtLINl' 


JAN 


fEB 


HAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


OICHIOROMEIHANE 


R 


























5 

ug/L 


40 

ug/L c 


1,2 OlCHLOflOPROPANE 

ug/L 




























1 

ug/L 




ilKYLBENZFNE 

ug/L 




























1 
ug/i 


1400 
ug/t e 


ETHYLENE DIBHOMIOE 

ug/L 
































M-XYLENE 

ug/L 




























1 
ug/L 


620 

ug/L c 


0-XYLENE 




























1 ug/L 


620 

ug/L c 


P-XVLENE 




























1 
ug/L 


620 

ug/L c 


lOLUENE 

Uf/L 




























1 
ug/l 


100 

ug/L c 


1,1,2,2-IETRACHLOROEIHANE 

ug/L 




























1 
ug/l 


1.7 

ug/L a 


TETRACHLOROEIHYLENE 
ug/L 




























1 
ug/L 


10 

ug/L h 



TABLE 5.0: (cont'd.) 
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PURGEASLfS (Cont'd) 








1 » 


84 












DHSP 
DETECTION 
LIMIT* 


DRINKING 
WATER OBJ/ 
GUIDELINE* 


JAN 


FEB 


HAH 


APR 


HAV 


JUNE 


JULV 


AUG 


SEPT 


OCT 


NOV 


DEC 


l.t.l-IRICIiLOROETHANE 
ug/l 




























1 
ug/L 


1000 
ug/L c 


1,1,2-IRICHLOROEIHANE 
09/L 




























1 
ug/L 


6 
ug/l e 


TRICtlLOROEIHYLENE 
ug/t 




9i 





f6 


f6 


- 


- 


- 


- 


- 




- 


- 


1 
ug/L 


30 

ug/L h 


I01AL IRIHALOHE THANES 
ug/L 




27 


27 


50 


33 


- 


52 


25 


51 


37 


71 


58 


51 


ug/L 


350 

ug/L ♦♦ 


TR 1 F LUQROCHLORO TOLUENE 
ug/L 




























T 

ug/L 




ORCAMOCHLORINES 
































ALORIN 




























1 

ng/L 


TOO 

ng/L ** 


ALPHA BHC 

ng/L 




























T 
ng/L 


TOO 

ng/L c 


ALPHA CHIORDANE 

n9/t 




























2 
ng/L 


TOO 

ng/L •** 


BETA BHC 

ng/L 




























1 
ng/L 


100 

ng/L c 


OKLDRIK 

ng/L 


it 


























2 
ng/L 


TOO 

ng/L •• 



TABLE 5.0: (cont'd.) 



Paga 9 







1 9 84 


OWSP 
OEUCnON 


OftlNKING 
WAUR OBJ/ 


ORGAMOCtlLORIHtS (Cont it) 
































JAN 


rtB 


HAil 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIMIT' 


GUIDELINE* 


ENORIN 


R 


























1 


200 


ng/L 




























ng/L 


ng/L 


GAMMA CHIOROANE 


R 


























2 


fOO 


fV9/L 




























ng/L 


ng/L "* 


HtPtACHLOft EPOXIDE 


R 


























1 


3000 +♦♦ 


ng/L 




























ng/L 


ng/L 


HEPIACHLOR 


R 


























1 


1000 


ng/L 




























ng/L 


ng/L ♦♦♦ 


HEXACHLOROBEHZENE 


R 


























1 


10 


ng/L 




























ng/L 


ng/L h 


HEXAChLOROSUIADIENE 


R 






























ug/L 
































HE XACHLQHOE THANE 


H 


























1 


19000 


ng/L 




























ng/L 


ng/L a 


L 1 HDANE 


R 


























» 


DOOO 


ng/l 




























ng/L 


ng/L 


HETHOXYCHIOR 




























5 


100000 


ng/L 




























ng/L 


ng/L 


HIREX 




























5 




ng/L 




























ng/L 





TABLE 5.0: (cont'd.) 
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OnCANOCHLORINCS (Cont'd) 




1 9 84 


DWSP 
DEIECTION 


DRINKING 
UATER OfiJ/ 






























JAN 


FEB 


HAR 


AfB 


MAV 


JUHf 


JULV 


AUG 


SEPI 


OCI 


NOV 


DEC 


LIMIT* 


GUIDELINE* 


OCrACHLOHOSiyRtNE 


R 


























1 




ng/L 




























ng/L 




Q.P-DDT 




























5 


lOOOO 


ng/L 




























ng/L 


ng/L d 


OXYCHLOROANE 




























2 




ng/L 




























ng/L 




PCB TO ML 




























20 


3000 


ng/L 




























ng/L 


ng/L t 


P[NIACHlOROBtMZ£H£ 




























1 


74000 


og/L 




























ng/l 


ng/L B 


P.P-OOO 




























5 


d 


ng/L 




























nq/1 




P.P-OOf 




























1 


d 


ng/L 




























ng/L 




P,P 001 




























5 


d 


ng/L 




























ng/L 




1,2,3 , t- I t IKACHLOftOBENZENE 




























1 




ng/L 




























ng/l 




1,2,3,5-rtIRACHlOROB£H;tHC 




























1 




ng/L 




























ng/L 





TABLE 5.0: (cont'd.) 
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1 » 84 


OWSP 
DEIECTiON 
LIMIT* 


DRINKING 
MATER OBJ/ 
GUIDELINE* 


ORCANOCHLORINES (Cont'd) 




JAN 


FEB 


MAM 


APR 


MAV 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


l,2,i|,5-ILIRACHLOROB£H2fNE 
ng/L 


R 


























1 
ng/L 


38000 
ng/L » 


IHIODAM I 

ng/L 




























2 
ng/L 


T4000 
ng/L •• 


IHIODAN II 

ng/L 




























4 
ng/L 


74000 
ng/L aa 


nilOOAN SULPHAIE 
n9/t 




























4 
ng/L 




TOXAPHENE 
































(no units aval labia) 
































1,2,3-TR]CHL0RO8EN2EHE 
ng/i 




























5 
ng/L 


10000 
ng/L y 


1,2,t-1RIGHLOHOBEH2tNE 




























5 

ng/L 


ISOOO 
ng/L y 


1,3,5-1RICHL0RO8ENZ£HE 

ng/L 




























5 

ng/L 


10000 
ng/L y 


2,3,6-TRICHLOROIOLUENE 

ng/L 




























5 

ng/L 




7,4,5-IRICmOROIOlUENE 
ng/L 




























5 
ng/L 


10000 
ng/L 9 



TABLE 5.0; (cont'd.) 
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ORCANOCHLORIHES (Cont'd) 


1 9 


84 


DWSP 
DfTECnOH 
LIMIT* 


DRIMKINC 
NAIER OBJ/ 
GUIDELINE* 


JAN 


FEB 


HAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


2,t,A-TRICHL0R0I0LUfHE 
«9/L 


R 
1 


























ng/L 




1RIAZINES 
































AIACMIOH 

ng/L 


R 
I 






























AMETRIHE 

ng/l 


R 

T 


























50 
ng/L 




ATRATONE 

"9/1- 


R 

T 






























aira;ihe 

ng/t 


R 

I 


























50 
ng/L 


116000 
ng/l 1 


BIADEX 


R 
T 


























100 
ng/L 


10000 
ng/L 1 


heiolachlor 

ng/L 


R 
1 






























PROME TONE 

ng/L 


R 
T 


























50 
ng/L 




PROMEIRVHE 

ng/L 


R 

T 


























50 
ng/L 


1000 
ng/L 1 


PflOPAZINt 

ng/L 


R 

I 


























50 

ng/l 





TABLE 5.0: (cont'd.) 
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THlA^lNfS (Cont'd) 


1 « 84 


DWSP 
DETECTION 
LIMII* 


ORtHKlHG 

water obj/ 
guideline' 


JAN 


FfB 


HAR 


APR 


MAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


StNCOR 

ng/l 




























100 
ng/L 




SIHAZINE 

09/L 




























50 
ng/L 


10000 

ng/L 1 


SPCCUL P£SnCtDES 
































2,1-0 

"9/1- 




























!00 
ng/L 


100000 
ng/L 


2,<I-D BUTYRIC ACID 

ng/L 




























200 
ng/L 


18000 
ng/L 1 


DICAHBA 

ng/l 




























100 
ng/L 


87000 
ng/L 1 


PfNIACHLOROPHEHOL 
ng/L 




























50 
ng/L 


10000 
ng/L h 


PICLORAM 

ng/L 




























100 
ng/L 




7, 40 PROPIONIC ACID 

ng/L 




























)00 
ng/L 




SILVEX 

ng/L 




























50 
ng/L 


10000 
ng/L 


ng/L 




























50 
ng/L 





TABLE 5.0: (cont'd.) 
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SPECIAL PESTICIO£S (Cont'd) 


1 » 


84 


OWSP 
DETECIIOH 
LIMIT* 


{WINKING 
MATER 08J/ 

guideline' 


JAN 


FEB 


MAR 


APR 


MAY 


JUHE 


JUIV 


AUG 


SEPT 


OCI 


NOV 


DEC 


2,3,<l,b-1E1fiACHLOflOPM£MOL 
ng/L 


R 

T 




m 






















50 
ng/L 




2,3,5,6-TrTRACHLOROPHtNOL 

ng/L 


R 

T 


























50 
ng/L 




2,3,1-IRlCHLOROPHtNOL 


R 

I 


























100 
ng/L 




2,t,3-FRICHLO»OPHENOl 

ns/L 


R 
I 


























50 
ng/l 




2,it.6-TRICHlOROPHEW)l 
«9/L 


R 
1 


























50 
ng/l 


10000 
ng/L h 


ORGANOPHOSPMOflOUS PfSIICIOES 
































OIAZIMON 


R 

T 


























50 
ng/L 


14000 
ng/l 


DICHIOBOVOS 

ns/L 


R 
I 






























OURSBAN 

ng/l 


H 

t 






























(1HI0N 

ng/L 


R 
I 






























GUIIIIOH 

ng/L 


R 

I 































TABLE 5.0: (cont'd.) 
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ODCAHOPHOSPHOROUS PESTICIDES (Cont'd) 


' ' 


84 


OWSP 
DETECTION 
LIMIT* 


drinking 
hater obj/ 
guideline' 


JAN 


FEB 


MAR 


APR 


MAV 


JUNE 


JULY 


AUG 


StPT 


OCT 


NOV 


DEC 


HALATHION 


R 






























ng/L 
































HEIHYLPARATHION 
ng/L 


R 


























50 
ng/L 


7000 
ng/L 


MEIHVLTRITHION 


R 






























ng/L 
































HEVtNPHOS 


R 






























ng/L 
































PARA IH ION 

itg/L 


R 


























50 
ng/L 


15000 
ng/L 


PHORBAIE 


ft 






























ng/L 
































RELOAH 
































ng/L 
































RaNHEL 




























1 




ng/L 
































MASS SPEC. 
































OI-N-BUTVL PHIHALAIE 
ug/L 




























0.1 
ug/L 


mooo 

ug/L e 



TABLE 5.0: (cont'd.) 
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MASS SPEC. (Cant'd) 


1 9 84 


DWSP 
DETECTION 
LIMir 


drinking 
nater obj/ 
guideline' 


JAN 


FEB 


HAR 


APR 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


OfC 


N-D 1 CHI OROHE THVL E NE - 

PENTACHLOROANALIHE 
ug/L 




























0.1 
ug/L 




DIPHtNYl (IHER 

ug/L 




























0.1 
ug/L 




FLUOHANIHEHE 

U9/L 




























0.1 
ug/L 




HEXACHLOROPROPENE 
ug/L 




























O.t 
ug/L 




METHYL PMENAH1HRENE 

ug/L 




























0.1 

ug/L 




NAPHTHALENE 

U9/L 




























0.1 

ug/L 




PENtACHlOROeuiAOlENE 

ug/L 




























0.1 

ug/L 




PENIACHtOROPROPANE 
ug/l 




























0.1 

ug/L 




PINTACMIOROPROPENE 
ug/L 




























0.1 

ug/L 




PVRENE 

ug/L 




























0.1 

ug/L 





TABLE 5.0: (cont'd.) 
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' » 8i_ 












DWSP 
DETtCIlON 


DRINKING 
MATER OBJ/ 


MASS SPEC. (Cont'd) 
































JAN 


KB 


HAR 


APR 


HAV 


JUKE 


JOIV 


AUG 


SEPI 


0C1 


NOV 


DEC 


lIMtl* 


GUIDELINE* 


TE1RACHL0RBU1ANE 


t 


























0.1 




U9/L 


1 


























U9/L 




TEIRACHLOROBIPHENYL 


:R 


























0.1 




U9/L 


1 


























ug/E 




BACTERIA '" 
































RAW WATER: 
































TOTAL COLIFORH 0-100/100 mL 


R 


9 


6 


8 


10 


9 


8 


8 


8 


8 


9 


B 


7 






101-5000/100 mL 


R 






1 








1 


1 






1 


1 






lOIAL COLIEOHM BKCO 


R 






























count/BL 
































fCCAL COLlfOBM 0-10/100 mL 


R 


9 


8 


9 


10 


9 


8 


9 


9 


8 


9 


9 


8 





0/0.1 
■L 


STANDARD PI ATE COUMT Mf 


R 





























SCO 


count/tOOaL 
































1REATE0 HATER: 
































PRESENT/ABSENT UST - P/A 


A 1 

P T 


16 


16 


16 


19 


17 


IC 


18 


18 


16 


18 


17 


16 


■ ' 




TOIAl COLtfORH BACKGHOUMD Hf 


T 





























OWOO 


count/)00«L 






























e*ctt 



(11 Number of tests done per month 



TABLE 5.0: (cont'd.) 
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BACTERIA (Cont'd) 












1 » M_ 












DWSP 
DETECT ION 


DRINKING 
WATER OBJ/ 




























JAN 


FEB 


MAR 


APR 


HAY 


JUNE 


JULY 


AUG 


SEPT 


OCT 


NOV 


DEC 


LIHH* 


GUIDELINE* 


IREAIED WATER: (Cont'd) 


1 




























FECAL COLIFORH Hf 1 





























ODHO 


count/100 rrt. 




























BactI 


STANDARD PLATE COUNT Mf 0-500/mL | 


- 


- 


3 


4 


1 


- 


2 


7 


7 


1 


1 


1 






>500/mL 


- 


~ 











- 

















1 






IF PRESENT/ABSENT TEST POSITIVE: 






























Total Co 1 H or m 






























r-4/ioo «iu 






























FECAL coil FORM P/A 1 






























E. coil P/A 1 






























AROMONAS P/A I 






























STAPH. AUREUS P/A t 































AOIOM/eal 



TABLE 5.0: (cont'd.) FOOTNOTES 



I = see Individual roolnotes for Agency of guldelln* origin 

c = Calirornia Stale Oepart«ent of Health Action Level 

d = OWDO for DDT (contains other l&oaers such is OPOOI tnd PPODT) 

e - USEPA BBblent guideline 

ea = United States Envlronaental Protection Agency (USEPA) aablent level for andosuUan (contains 

other Isomers) 

ep = USEPA proposed BaxlBua contaainant level for drinking water 

g = suggested Health and Welfare Canada/Ontario Ministry of the Envlronaent guideline value 

h = World Health Organl2atlon (WHO) guideline 

h* = World Health Organization (WHO) Odour Threshold 

■g/l - nllllgrams per Hire, parts per ailllon, (ppa) 

ng/l = nanograas per litre, parts per trill ion, (ppt) 

Presence/Absence = aicroblological test to Indicate presence or absence of collfora bacteria 

R = raw «ater 

1 = Treated Drinking Water 

t ~ ODWO Inter la aaxlaua acceptable concentration, ( IHAC) 

ug/l = alcrograas per litre, parts per billion, (ppb) 

y = New York Stale (laste and Odour} proposed drinking water guideline 

** = total Tr Ihaloaethanes 

•*« ^ coabined total: Meptachlor and Heptachlor Epoxide 

* = If other then DWSP Detection Llalt 

** = total of Aldrin and Oieldrin 

*** ^ Chlordane is a aixture of alpha and gaaaa isoaers 

I - Ministry of the Environaent and Health and Welfare Canada, (IHAC) 



TABLE 5.1; 



PLANT ST. mCMAS 



HPOS 
tUltR QUALITY - 3-VLAfl SUMARY 



P«g« I 



GENERAL CHEHISTRY 


1925 


19_85 


19J4 


"_ 


DMSP 
DETECTION 
LIMIT* 


DRINKING 
WATER OBJ/ 
GUIDELINE* 


MAX 


HIN 


AVE 


MAX 


HiN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVI 


GENERAL CHEHISTRY 


R 

I 


105 

92 


96 
90 


101 
91 


124 
88 


95 
73 


106 
81 


106 
100 


98 
91 


103 
93 








0.2 

•g/L 




ALKALINITY 

■g/L 


AWONtA TOTAL 

■9/1 


n 

T 


0.065 
3.005 


0.008 
0.005 


0.023 
0.005 


.072 
.005 


.009 
.005 


.033 
.005 


.101 
.10 


.010 
.005 


.041 
.029 








0.05 

•g/L 




CALCIOM 

■g/L 


R 

1 


34.5 


34.5 


34.5 




















0.1 
■g/L 




CHlOfilOE 

«g/L 


R 
I 


15 
18 


14 
14 


14.8 
15.8 


16 
16 


14 
16 


14.5 

16 


16 
18 


14 
16 


14.8 
17 








0.2 
■9/L 


250 

■g/L 


COLOUR HzU 


R 

I 


36.5 
1.0 


3.0 
1.0 


10.8 
1.0 


7 
2 


1 


6.5 

1 


9 
1 


1 


6 

1 








0.5 
TCU 


5 
TCU 


CONDUCTIVITY 

uaho/ca 


R 
T 


306 
326 


268 
286 


288 

303 


302 
311 


268 
285 


288 
295 


307 
342 


279 
286 


289 
307 








0.01 
UHHO/CM 




FIELD CHLORINE (COHeiNED) 
«9/L 


R 
T 


























0.1 

■g/l 




FIELD CHLORINE (FREit 

■g/L 


R 

T 


























0.1 
■g/L 




FIELD CHLORINE (TOTAL J 
■9/L 


R 

T 


























0.1 

■g/l 




FIELD PH 


R 

T 


























0.2 





TABLE 5.1: (cont'd.) 
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CINEfiAl CHEHISTRV (ConfdJ 




19J6 


i»_85 


1984 


19_ 


OWSP 


DRINKING 
WATER OBJ/ 


































MAX 


HIH 


AVE 


t4AX 


HIH 


AVE 


HAX 


MIH 


AVE 


HAX 


MIN 


AVE 


imii' 


cuidelihe' 


FPtlD lEMPfRAIURE 
































•c 
































FIflO TURBIOIIV 






























1 FTU 


fru 
































FIUORIDE 




0.i4 


0.10 


0.12 


0.13 


0.13 


0.13 


0.12 


0.11 


0.11 








0.01 


2.* 


■»/L 




1.32 


1.13 


1.22 


1.27 


1.39 


1.18 


1.27 


1.00 


1.13 








■9/L 


■g/L 


HAfiDHtSS 




130 


120 


124 


127 


127 


127 


139 


122 


132 








0.5 




■9/1- 




130 


118 


126 


123 


110 


117 


140 


123 


128 








■9/1- 




HAGNESIUH 




























0.05 




•t/t 




8.4 


8.4 


8.4 




















■9/L 


c 


NITRATE 




0.42 


0.14 


0.25 


0.56 


0.12 


0.29 


0.36 


0.18 


0.25 








0.05 


10 m^/L 


•9/L 




0.30 


0.10 


0.22 


0.29 


0.24 


0.27 


0.30 


0.15 


0.19 








■9/L 


■ £ H 


NITHITE 




3.021 


0.004 


O.OK 


.015 


.003 


.009 


.011 


.003 


.006 








0.005 


1 -g/L 


■9/L 




>.010 


0.010 


O.OK 


.001 


.001 


.001 


.01 


,001 


.003 








■9/L 


as N 


NITROGEN TOTAL KJELOAML 




0.53 


0.26 


0.36 


0.56 


0.26 


0.40 


0.53 


0.30 


0.40 








o.\ 


0.15 


■g/L 




0.12 


0.12 


0.12 




















•g/L 


•9/L • 


PH 




8.3 


7.8 


8.1 


8.2 


7.7 


8.0 


8.2 


7.9 


8.0 
















7.6 


7.3 


7.4 


7.6 


7.2 


7.4 


7.5 


7.3 


7.4 












PHOSPHORUS fILURED REACTIVE 


R 


























0.01 




i|»/t 


1 


























.9/L 





TABLE 5.1: (cont'd.) 
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1916 


19J5 


I'l^ 


»>_ 


DWSH 


DRINKING 




























DETECTION 


WATER OBJ/ 






MAX 


HIH 


AVE 


MAX 


HIN 


AVE 


MAX 


HlN 


AVE 


MAX 


HIN 


AVf 


1 iMIT* 


guideline' 


PHOSPHORUS TOTAL 


R 


0.078 


0,021 


0.044 


.129 


.017 


.061 


.083 


.023 


.039 








0.01 




■S/L 


T 








- 




- 






- 








•9/L 




SODiUH 


R 


























0.1 




■9/L 


I 


























■g/L 




TOTAL SOLIDS 


R 


























1 




■9/L 


I 


























■9/L 




TURBIDITY 

nu 


R 

I 


89.7 
0.17 


6.5 
0.07 


31.8 
0.10 


91.5 
0.19 


6.3 
0.12 


44.8 
0.16 


86.7 
0.18 


8.3 

0.12 


34.3 
0.15 








0.01 
FTU 


1 
fTU 


MtTAlS 
































ALUHINUH 

■9/1 


R 
1 


0.03 


0.01 


0.02 


0.03 


0.01 


0.02 


0.04 


0.00 


.016 








0.00) 

•g/L 




ARSENIC 

•9/L 


R 
I 














.001 


.001 


.001 








0.001 
•9/L 


0.05 
■9/L 


BARIUH 

■9/L 


R 

I 














.018 


.018 


.018 








0.001 
•9/1 


1 
■9/L 


BERVLllUH 


R 


























0.001 




mi/L 


1 


























•9/L 




BORON 


R 


























0.02 


5 


■s/i 


1 


























■9/L 


•9/L 


CAOHitM 

■9/1 


H 

1 














.0003 


.0003 


.000 3 








0.0003 
•9/t 


0.005 
■9/1 



TABLE 5.1: (cont'd.) 
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METALS (Cont'd) 


1956 




"-85 


19^4 


I9_ 


DWSP 
DEIECIION 
tIMII* 


DRINKING 
WAIER OBJ/ 
GUIDELINE* 


MAX 


KIN 


AVE 


MAX 


HIN 


AVE 


HAX 


HIN 


AVE 


HAX 


HIN 


AVE 


CHROmuM 


»g/L 1 














.001 


.001 


.001 








0.001 
•g/L 


0.05 
•g/L 


COBALT 


■9/L I 


























0.001 

•g/L 




COPPER 


•gA I 














.003 


.003 


.003 








0.001 
■g/L 


1 

•g/L 


CYANIDE 


»m » 


























0.001 

■g/L 


0.2 
•9/L 


IRON 


•a/L ' 


5.45 
0.05 


0.17 
0.01 


1.03 
0.02 


1.60 
0.04 


1.60 
0.01 


1.60 
0.02 


1.18 
0.02 


0.20 
0.01 


0.74 
0.01 








0.002 

•g/L 


0.1 

•9/L c 


LEAD 


■9/L R 














.003 


.003 


.003 








0.001 
■g/L 


0.0% 
•9/L 


MANGANESE 


•9/L 1 




1 










.001 


.001 


.001 








0.001 

•g/i 


0.05 
•9/L 


MOLYBDENUM 


•g/L I 


























0.001 
•9/L 




HtRCURY 


'«m » 


























0.01 
ug/L 


1 
ug/l 


NICKEL 


•9/i. I 














.002 


.002 


.002 








0.002 
■g/l 





TABLE 5.1: (cont'd.) 
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HETALS (Cont'd) 


19_86 


198_5 


1914 


T9_ 


DWSP 
DETECTION 
LIHII* 


DRINKING 
HATER OBJ/ 
OiiDELIHc' 


MAX 


HIH 


AVE 


MAX 


HIH 


AVE 


HAX 


HIN 


AVE 


HAX 


HIN 


AVE 


SELENIUM 

■9/1- 


R 














.001 


.001 


.001 








0.001 
■g/L 


0.01 
•9/1- 


SILVER 

•g/L 
















.005 


.005 


.005 








0.001 

■g/L 




TIN 
































(no units aval labia) 
































URANIUM 

■g/L 




























0.002 

•g/L 


.02 

■g/L I 


VANADIUM 

■g/L 




























0.001 
■g/L 




ZINC 

■9/L 
















.001 


.001 


.001 








O.oot 

■g/L 


5 

•9/L h 


PURGE ABIES 
































BENZENE 

ug/L 




























1 

ug/L 


10 

ug/L h 


BROMOfOHM 

ug/L 




























1 
ug/L 


350 

ug/L ♦♦ 


CARBON [ETRACMLOfllDt 
ug/L 





























1 
ug/l 


3 

ug/L h 


CHLOHOBEN/ENE 

09/L 




























1 
ng/L 


100-300 
ng/L h' 



TABLE 5.1: (cont'd.) 
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PURGE ABLES (Cont'd) 




19_86 


I9_85 




19^4 




"_ 


DWSP 
DEIECIION 
LIHII* 


OHINKIHG 
MATER OBJ/ 
GUIDELINE* 


MAX 


MtN 


AVE 


MAX 


KIK 


AVE 


HAX 


HIH 


AVE 


MAX 


HIH 


AVE 


CHL OROD 1 BROMOME r H ANE 

ug/L 




7 


3 


5 


6 


5 


5 


6 


3 


5 








1 

og/L 


350 

ug/t ♦♦ 


CHLOROFORM 

ug/L 




51 


12 


25 


40 


16 


31 


46 


13 


26 








ug/L 


)50 

ug/L ♦♦ 


1,2-OlCHLOROBENZENE 

ug/L 




























1 
ug/L 


400 

ug/L a 


1,3-DJCHLOROBENZEHE 
U9/L 




























1 
ug/L 


400 

ug/L e 


1,4-DICHLOflOeEN2ENE 

ug/L 




























1 
ug/L 


400 

ug/L • 


OICHLOROBROHOHE THANE 
ug/L 




17 


9 


U 


20 


12 


16 


19 


9 


13 








1 

ug/L 


350 

ug/L ♦♦ 


1,1-OICHLOHOt THAME 

ug/L 




























1 

ug/L 




1,2-DICHLOfiOfIHANE 
U9/L 




























1 

ug/L 


10 

ug/L h 


l,T-OiaiLOROEIMVLEH£ 
ug/L 




























1 
og/L 


.3 

ug/L h 


1,1, 2-OlCHLOROE IH¥LEH£ 

m 




























1 
ug/L 





TABLE 5.1: (cont'd.) 
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PURGE ABIFS (Cont'd) 


19^6 


i9£5 


I9J4 


19_ 


DWSP 
DEltCIlON 
LIHIi* 


DRINKING 
MATER OBi/ 

guideline' 


MAX 


HIH 


AVI 


MAX 


HIN 


AVE 


MAX 


MIH 


AVE 


MAX 


HIM 


AVE 


DtCNLOROME THANE 
ug/L 


R 


























5 
ug/L 


40 

ug/L C 


1,2 OtCMlOROPROPANE 
ug/L 




























1 

ug/L 




tTHYLBENZENE 

09/1- 




























T 
U9/L 


tioo 

ug/L e 


ETHYLENE OIBROHIDE 
U9/L 
































M-X¥lEHt 

ug/L 




























1 

U9/L 


620 

ug/L C 


O-XVLENE 

ug/L 




























1 ug/L 


620 

ug/L c 


P-XYLENE 

ug/L 




























I 
ug/L 


620 

ug/L C 


TOLUENE 

ug/L 




























1 

ug/L 


too 

ug/L c 


1, 1,2,2-It IRACIIIOHOETHAME 
ug/l 




























1 
ug/l 


1.7 

ug/t e 


T£IKAClUOHOtIHYlfNE 
ug/l 




























1 
ug/l 


10 

ug/L h 



TABLE 5.1: (cont'd.) 



Pags a 



PURGEABLES (Cont'd) 




19 J6 


19_55 


19 84 


"_ 


DMSP 
OEIECIION 


DRINKING 
HATER OEIJ/ 
































MAX 


HIN 


AVE 


HAX 


HIN 


AVE 


MAX 


HIN 


AVt 


HAX 


MIN 


AVt 


LIMIT* 


GUIDELINE* 


1.1,1-fRICHlOHOE THANE 


R 


























1 


1000 


ug/L 


I 


























ug/L 


ug/L C 


1,1,2-tRlCHIOftOETMANE 


R 


























1 


6 


ug/L 


I 


























ug/L 


U9/L • 


IRtCHLOROEIHYLENE 


R 


















- 








) 


30 


ug/L 


I 












- 






^ 








ug/L 


ug/L h 


TOTAL TRIHALOHE THANES 


H 


















- 








3 


350 


U9/L 


T 


74 


22 


41 


60 


35 


52 


71 


25 


44 








ug/L 


ug/L ♦♦ 


TAIFLUOROCHLORO TOLUENE 


R 


























1 




ug/L 


1 


























ug/L 




ORGAmCMLORINES 
































ALORIN 


R 


























1 


;oo 


ng/l 


T 


























ng/L 


ng/L *' 


ALPHA BHC 


R 


























1 


700 


ng/L 


I 


























ng/L 


ng/L c 


ALPHA CHIORDANE 


R 


























2 


roo 


ng/L 


T 


























ng/L 


ng/L *" 


BE1A BHC 


R 


























1 


300 


ng/L 


I 


























ng/l 


ng/L c 


OICLDRIN 


R 


























2 


fOO 


ng/L 


I 


























ng/l 


ng/L " 



TABLE 5.1: (cont'd.) 
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QRCAHOCHLOHINES ICont'd) 


19 86 


19_85 


1984 


"_ 


DWSP 
DETECTION 
LIMIT* 


DRINKING 
WATER OBJ/ 
CUIOEMHE* 


HAX 


HIN 


AVf 


HAX 


HIN 


AVE 


HAX 


HIN 


AVE 


HAX 


HIN 


AVE 


ENDRIN 




























4 
ng/L 


200 
ng/L 


CAW4A CHIOROANE 




























2 
nS/L 


700 

ng/L •" 


HCPIACHIOR EPOXIDE 

ng/L 




























1 
ng/L 


3000 *♦♦ 
og/l 


HtPTACHLOR 

n9/L 




























1 
ng/L 


3000 
og/L ♦♦♦ 


HEXACHL0R0BEN7ENE 
nq/l 




























1 
ng/L 


10 

ng/L h 


HEXACHLOROBUIAOIENE 
ug/L 
































HE XACHIOROE THANE 

ng/L 




























1 
ng/l 


19000 
ng/L e 


LINDANE 

|>9A 




























1 
ng/L 


■1000 
ng/l 


HCIHOXYCHLOfl 




























5 
ng/l 


100000 
ng/L 


HIREX 

ng/L 




























5 
ng/L 





TABLE 5.1: (cont'd.) 
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ORGANOCHLORINES (Cont'd) 




19J6 


19_85 


1914 


"_ 


DWSP 
DCIECIION 


DRINKING 
HATER OSJ/ 






























HAX 


KIN 


AVE 


HAX 


HIN 


AVE 


MAX 


HIN 


AVE 


HAX 


HIN 


AVE 


LIMIT* 


cuioelihe' 


OCTACHIOROSIVRENE 


R 


























1 




09/1 




























ng/L 




O.P-DOI 




























5 


30000 


ng/L 




























ng/L 


ng/L d 


OXYCHIORDANE 




























2 




n«/L 




























ng/L 




PCB lOIAL 




























20 


3000 


US/I 




























ng/L 


ng/L t 


PENTACHL0R0BEN2EflE 




























1 


711000 


n9/L 




























ng/L 


ng/L e 


P.P-DDD 




























5 


d 


ng/L 




























ng/L 




P,P-DDE 




























1 


d 


ng/L 




























ng/L 




P,P 001 




























5 


d 


ng/L 




























ng/L 




1,2,3, t- IE TRACMLOROBEN^tNE 




























) 




ng/L 




























ng/L 




1,2,3,5-T(TRACH10RQBENZ£N£ 




























1 




ng/L 




























ng/L 





TABLE 5.1: (cont'd.) 
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19J6 


1985 


1914 


19_ 


OWSP 
DEIECIIOH 


ORtNHIHG 
HAIER OBJ/ 


ORCANOCHLORIHES (Cont'd) 
































HAX 


MIN 


AVE 


HAX 


HIN 


AWE 


HAX 


HIN 


AVE 


HAX 


HIN 


AVE 


LtMII* 


GUIDELINE* 


1,2.1 . 5- It IRACHlOBOBtHZEME 


















i ' 










1 


3B000 


ng/l 




























ng/L 


ng/L • 


IHIOOAN 1 




























2 


74000 


ng/L 




























ng/L 


ng/L ea 


IHtOnAN 11 




























4 


?4000 


ng/L 




























ng/L 


ng/L e» 


IHIODAN SUIPHAIE 




























4 




ng/L 




























ng/L 




TOXAPHENE 
































(no units aval table) 
































l,2,i-TRICHlOfiOB£NZtHE 




























5 


10000 


ng/L 




























ng/L 


na/L y 


1,2,1-TRICHLOROBEHZENE 




1 
























5 


IbOOO 


ng/L 




























ng/L 


ng/L y 


1,3,5-IRICMLOROBfNZEHE 


« 


























5 


10000 


ng/L 




























ng/L 


ng/L y 


2,1,6-IBlCmOROTOLUENE 




























5 




ng/L 




























ng/L 




J.d.'t-IHICIILOROIOLUINE 




























b 


10000 


ng/L 




























ng/L 


ng/L g 



TABLE 5.1: (cont'd.) 



Page 12 



ORGANOCHLQRINES |Cont' 


d) 


I'Bfi 


19^5 


l»_84 


"_ 


DHSP 
DETECIIOH 
IIHII* 


DfllNKING 

hater obj/ 
cuioelihe' 


MAX 


HIN 


AVE 


HAX 


HIN 


AVE 


HAX 


HIM 


AVE 


HAX 


HIN 


AVE 


2 , 6 , A - TR 1 CHLOROTOLUE HE 
•9/L 




























5 
ng/L 




IRIAZINfS 
































Al ACHIOR 
































AHtlRlNE 

ng/L 




<50 


<50 


<50 




















50 
ng/L 




AIRAtOHE 

nj/t 




<50 


<50 


<50 
























atra;ine 




























50 
ng/L 


46000 
ng/L 1 


BLAOEX 




<100 


<100 


<100 




















100 

ng/l 


10000 
ng/L » 


HETOLACHLDR 




<500 


<500 


«^00 
























PROHF 10NE 

ng/l 




<50 


<50 


<50 




















50 

ng/L 




PfiOHIlRYMt 




<50 


<50 


<50 




















50 
ng/L 


1000 
ng/L 1 


PfiOPAZINt 

ng/L 




<50 


<50 


<50 




















50 
ng/L 





TABLE 5.1: (cont'd.) 



P«ga 1) 



1RIA2IHtS ICont'd) 


"fif 


19jB5 


19^4 


"_ 


DWSP 
OEIECIION 
LIMIT* 


DRINKING 
WAIER OBJ/ 

guideline' 


MAX 


HIH 


AVE 


MAX 


HIH 


AVE 


MAX 


HIH 


AVE 


MAX 


HIH 


AVE 


SENCOR 

n9A 


R 


<100 


dOO 


CI 00 




















100 

ng/L 




SIHAZINE 




<50 


<50 


<60 




















50 
ng/L 


10000 

ng/L 1 


SPECIAL PESTICIDES 
































2.<t-0 

H9/L 




























100 
ng/L 


luuooo 

ng/L 


2,f|-0 BUTYRIC ACID 
ng/L 




























200 
ng/L 


ISOOO 
ng/L I 


OICAMBA 

ng/L 




























100 
ng/L 


«rooo 
ng/L 1 


PEMlACHtOROPHENOL 
ng/L 




























50 
ng/L 


10000 
ng/L h 


PICLORAM 




























too 

ng/L 




2,i»-0 PROPIONIC ACID 
BJ/L 




























100 

ng/L 




SILVEX 




























50 
ng/L 


10000 
ng/L 


2,1,5 I 

ng/L 




























50 
ng/l 





TABLE 5.1: (cont'd.) 
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SPECIAL PESTICIOeS (Cont'd) 



Z,1.1,5-TETI1ACHLOHOPHEHOL 
ng/L 

2,J.5,6-I£FRACHLOROPHtHOL 
ng/L 

Z.l^l-IRiCHLOROPHENOL 
2 , <4 , b - IH ICHLOflOPHENOL 

ng/L 
2,H,6-rRiatLOnOPH£N0L 

na/t 

ORGANOPHOSPHOROUS PESTICIDES 



DIAZINON 



Ofl/t 



QICHLOROVOS 



DURSBAN 



E1III0H 



CU1HI0H 



ng/t 



n9/t 



ng/L 



ng/L 



MAX 



1986 



HIN 



AVE 



1985 



MAX 



HIN 



AVE 



t9 84 



HAX 



HIN 



AVE 



19 



HAX 



MIN 



AVE 



DWSP 
DETfCIiOH 
tlHH* 



50 
ng/L 

50 
ng/L 

100 
ng/L 

50 
ng/L 

50 
ng/L 



50 
ng/L 



drinking 
water obj/ 
guideline' 



10000 
ng/L 



14000 

ng/L 



TABLE 5.1: (cont'd.) 
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>9^6 


I'as 


>9ja4 


1»_ 


OWSP 


DRINKING 




<i) 


























DEIECTION 


WAIER OBJ/ 






MAX 


HIH 


AVE 


HAX 


MIN 


AVE 


HAX 


HIN 


1 AVE 


HAX 


HIH 


AVE 


IIMII* 


GUIDEI INe' 


MALA )H ION 
































ng/L 
































HttHYLPARATHION 




























50 


7000 


ng/L 




























ng/L 


ng/l 


MErHYLTRIIHION 
































ng/L 
































HtVINPHOS 
































ng/L 
































PARATHION 




























50 


35000 


ng/L 




























ng/L 


ng/L 


PHOHBAIE 
































ng/L 
































RELDAH 
































ng/L 
































RONNLL 
































ng/L 
































MASS SPEC. 
































DI-N-aUIYl PMEttALATE 




























0.1 


34000 


ug/L 




























ug/L 


ug/L • 
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MASS SPEC. (Cont'd) 


1986 


i»_85 


nJ4 


"_ 


DWSP 
DETECTION 


DRINKING 
NAIER OBJ/ 




























HAX 


HIN 


AVE 


MAX 


HIM 


AVE 


HAX 


KIN 


AVE 


HAX 


HIH 


AVE 


LIMIT* 


GUIDELINE^ 


N-DICHtOROHErHVLEHE- R 


























0.1 




PENrACHLOftOANAL INE 


























ug/L 




U9/L f 






























OIPHENYL ETHER It 


























0.1 




ua/L T 


























U9/L 




ELUORANIHENE ft 


























0.1 




ti9/L 1 


























ug/L 




HEXACHLOROPROPENE R; 


























0.1 




ug/L f 


























ug/L 




HETHVL PHENANTMRENE R 


























0.1 




ug/L T 


























ug/L 




NAPHTHALENE R 


























0.1 




ug/L 1 


























ug/L 




PEHTACHLOROBUIAOIEME R 


























0.1 




U9/L T 


























ug/L 




PENIACHLOROPflOPANE ft 


























0.1 




ug/L 1 


























ug/L 




PENrACHLOROPROPENE ft 


























0.1 




ug/L 1 


























ug/L 




PVREHE R 


























0.1 




ug/L ? 


























ug/L 
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MASS SPEC. (Cont'd) 


"§6 


1915 


19_84 


"_ 


OWSP 
DETECTION 
LIMIT* 


DttlNKING 
HATER OBJ/ 
GUIDELINE^ 


MAX 


MiN 


AVt 


MAX 


MtN 


AVE 


MAX 


HIN 


AVE 


MAX 


MIN 


AVE 


TEIRACHLORBUIANE 
Ug/L 


T 


























0.1 
ug/L 




TEIfiACHlOROBIPHEHYl 

ug/L 


R 
I 


























0.1 
ug/L 




BACTERIA 
































RAW WATER; 
































TOTAL COL 1 FORM ME 


R 






























count/ ioobL 
































TOTAL COLIfORM BKCO 


R 






























COunt/TOOsL 
































FECAL COLirOfiH MF 


R 





























0/0.1 


count/ 100«L 






























•L 


STANDARD PLATE COUNT HF 


R 





























500 


couot/IOOaL 
































TREATED WAI[«; 
































rRCSfKI/ABSFNI TEST 


t 






























tOIAL COlirnRH BACKGROUND HF 
r.ount/lOOuL 


T 





























OMDO 
BactI 

































TABLE 5.1: (cont'd.) 
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BACTIRIA (Cont'd) 



TRfAUD WATER : (Cont'd) 

FECAL COLtFORH MF 

count/lOO mL 

STANDARD PtAlE COUNT HF 
count/ lOOaL 

IF PRESFNT/AB5ENT TEST POSITIVE ; 

Tot at Col I form 

1 -4/ 1 00 mL 

FECAL COIIFORM P/A 



E . COL I P/A 



AROMONAS P/A 



STAPH. AUREUS P/A 



HAX 



19 86 



KIN 



AVC 



19 85 



HAX 



HIN 



AVE 



19 84 



HAX 



HIN 



AVE 



19 



HAX 



HIN 



AVE 



DMSP 
DETECTION 
LIHIT* 



D«IM(IHG 
HATER OBJ/ 
CUIOfLIHE* 



ODUD 

eacti 



A0l06A/esl 



TABLE 5.1: (cont'd.) FOOTNOTES 



1 = see Individual foatnotet Tor Agency or guideline origin 

c = CalUornia State Departaent of Health Action teval 

d =^ OWDO for DDT (contains other l&oner& such at OPDDT and PPDOT) 

e = USEPA SKbient guideline 

ea ~ United States Envlronaental Protection Agency (USfPA) anbtent level far endosulfan (containt 

other isoaers) 

ep = USEPA proposed aaxlaua contsalnant level for drinking Mater 

g - suggested Health and Welfare Canada/Ontario Hintttry of the Envlronaent guideline value 

h - World Health Organization (W1I0) guideline 

h* - World Health Organization (W)IO) Odour Threshold 

ag/l = ailllgreas per litre, parts per ail lion, (ppa) 

ng/L - nanograas per litre, parts per trillion, (ppt) 

Presence/Absence = aicroblological test to indicate presence or absence of colifora bacteria 

R = ra« water 

r = treated Drinking Hater 

t = ODWQ Interla aaKlaua acceptable concentration, ) IMAC) 

ug/L ~ alcrograas per litre, parts per bit Hon, (ppb) 

y = NeH York State (las to and Odour) proposed drinking oater guideline 

** ~ total Trihaloaethanes 

*** = coabined total: lleptachlor and Heptachlor Epoxide 

* = if other than DWSP Detection tialt 

** = total of Aldrin and Oleldrin 

*** - Chlordane Is a aixture of alpha and gaaaa Isoaers 

I = Ministry of the Envlronaent and Health and Welfare Canada, (IMAC) 



TABLE 6 

WATER PLANT OPTIMIZATION STUDY 

"ALGAE COUNT" 



TABLE 6.0; ALGAE COUNT {A.S.U./mL) 

MOE WPOS PROTOCOL 



JAN 
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FEB 



MAR 



APR 



HAY 



JUN 



1 1986 1 1965 1 1984 I 1983 1 


1 Max. 1 1 1 116 ] j 
1 Min. 1 1 1 30 1 I 
1 Avg. 1 1 1 73 ! 
1 No. Tests 1 1 1 2 ' ' 

1 Max. 1 1 1 136 ' j 
1 Min, 1 1 1 129 1 1 
1 Avg. 1 j j 133 1 1 
1 No. Tests 1 1 ' 2 ' ' 

1 Max. 1 1 1 728 1 1 
1 Min. 1 1 1 475 1 1 
I Avg. 1 1 1 602 1 1 
1 No. Tests 1 1 1 2 1 I 

1 Max. t 1 1 272 1 1 
1 Hln. 1 1 1 62 1 1 
1 Avg. 1 1 1 147 t 1 
1 No. Tests 1 1 1 3 1 1 

1 Max. 1 1 1 821 1 1 
1 Min. 1 1 1 77 1 1 
1 Avg. 1 1 1 449 1 1 
1 No. Tests 1 1 1 2 1 1 

1 Max. 1 1 1 442 1 t 
1 Min. 1 1 1 69 1 1 
1 Avg. 1 1 1 256 ! • 
1 No. Tests 1 t 1 2 1 



TABLE 6.0 {cont'd.} (A.S.U./mL) 
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JUL 



AUG 



SEP 



OCT 



NOV 



DEC 



1 1986 198S 1 1984 I 1983 1 


II III 
1 Max. 1 1 1146 j 1 
t Min. 1 1 276 1 1 
1 Avg. 1 1 711 1 1 
1 No. Tests Id 1 2 1 1 
1 1.. 1„. _, 1 

\ Max. 1 1 185 1 I 
1 Min. t 1 163 i 1 
1 Avg. 1 1 174 1 I 
1 No. Tests 1 1 1 2 1 j 

I-- — -1 1 — 1 1 1 

1 Max. 1 t 1 216 1 t 
1 Min. 1 1 1 120 1 1 
1 Avg. 1 1 - 1 168 1 1 
1 No. Tests 1 I 1 2 1 ( 

1 1 -— 1— - 1 1- __( 

1 Max. 1 1 1 t 1 
1 Min. 1 1 1 1 1 
1 Avg. 1 1 1 1 1 
1 No. Tests 1 1 1 1 1 
1 — 1 1 — t 1- 1 

1 Min. 1 1 1 L 1 
1 Avg. 1 1 I 1 1 
1 No. Tests 1 1 1 t I 
1 1 1 1 1 , 

1 Max. 1 1 1 1 1 
1 Min. 1 1 t 1 1 
t Avg. 1 1 1 1 1 
1 No. Tests i 1 1 1 1 
III It 



TABLE 7 

WATER PLANT OPTIMIZATION STUDY 

"BACTERIOLOGICAL TESTING" 



TABLE 7,0; BACTERIOLOGICAL TESTING 1986 (No. Of Analyses Per Category) 

MOE WPOS PROTOCOL 
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1 TOTAL COLI reCAL COLl j FECAL STREP 1 


I A 6 1 C 1 D A 1 E 1 f 1 6 1 A 1 H 1 t 1 J 1 


'JAN 1 R 1 1 8 1 1 1 1 6 1 1 j 7 1 
1 T 1 16 1 1 1 1 1 1 1 1 1 1 1 
1 — 1 1 1 1 , , 1 1 , 

FEB 1 R 1 1 8 1 1 1 8 1 1 j 1 8 1 1 1 

' T 1 14 1 1 t 1 1 1 1 1 1 1 1 
I--I t 1 1 1 |„...j 1 , 1 1 

HAR 1 R 1 1 7 1 1 1 1 7 1 1 1 t 7 1 1 1 
1 T 1 16 1 2 1 1 2 1 1 1 1 4 1 1 1 1 

APR 1 R 1 1 8 1 1 1 1 1 9 1 1 1 1 9 1 1 1 
1 T 1 18 1 1 1 1 1 1 1 1 1 1 1 1 
|-"l 1 1 1 1 1 1 1 1 1 1 1 1 

HAY 1 R 1 1^1 1 1 1 3 1 1 1 1^1 1 1 

|.!.,LlAj.....] 1 L_A.,'--|--|--|-5-|-..| L...' 

JUN 1 R 1 1 9 1 1 1 1 9 1 1 I 1 9 1 1 I 

i T 1 18 1 1 1 1 1 1 1 1 2 1 1 1 1 

>]UL 1 R 1 1 9 1 1 1 1 9 1 1 1 1 9 1 1 1 

1 T 1 18 1 t 1 111 1 1 1 1 1 1 1 1 1 
|-.| 1 1 1 , 1 1 J 1 , , , , 

AUG 1 R 1 1 7 1 1 j 1 18 1 1 1 1 8 1 1 1 
1 T 1 16 1 1 1 1 1 1 1 1 1 1 1 1 

SEP 1 R 1 1 8 1 I 1 1 19 1 1 1 19 1 1 1 
1 T 1 16 1 1 1 1 1 1 1 1 111 1 1 1 
I — I 1 1 1 1 1 1 1 1 1 1 1 1 

OCT 1 R 1 1 7 t 2 1 1 1 8 1 1 1 1 B 1 1 1 

NOV 1 R ( 1 8 1 1 1 1 8 1 1 1 1 8 1 1 1 
1 T 1 1/ 1 1 1 1 1 1 1 III 1 1 1 
|-..| 1 j 1 1 1 , 1 1 , , , , 

DEC 1 R 1 1 7 1 1 1 1 1 8 1 1 1 18 1 1 1 



NOTE: All results are for iOO mL saniples; tests carried out at HOE lab. Resources Road. 



A « Absent 


E = 10 


H = 0-1 


B - 1-100 


F = 11-500 


1 = 2-50 


C - 101-5000 


G - >500 


J = >50 


D - >5000 







TABLE 7.0; BACTERIOLOGICAL TESTING 1"^^ {Ho. Of Analyses Per Category) 

MOE HP05 PROTOCOL 
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1 TOTAL COLI 1 FECAL COLI FECAL StRtP 1 


lA BIC D|A|E|F|(^ A Hit Jl 


•lAH |R| 9I II9II 9I 1 

i-'-i-"- -1 r-..-i.-i-..j. 1 1 

FEB 1 R 1 8 1 1 1 8 1 i B 1 1 
1 T 1 16 1 1 1 1 1 1 1 
1 — 1— - 1 1 1 1 1 1 1 1 

HAR 1 R 1 7 1 1 1 1 8 1 1 8 1 1 1 
1 T 1 16 1 1 1 1 1 2 III 
1 — 1 1 1 1 1 1 1 1 , 

APR 1 R 1 9 1 1 1 9 1 1 9 1 1 1 
1 T 1 17 1 1 1 1 1 1 1 1 1 1 
1 — 1 1 1 1 1 1 t 1 1 1 1 

MAY 1 R 1 g 1 1 17 1 1 1 17 1 1 1 
1 T 1 17 1 1 1 1 1 1 13 1 1 1 1 
1 — 1 1 1 1 1 1 1 1 1 1 1 1 1 

JUN 1 R 1 1 8 1 1 1 1 8 1 1 1 1 8 1 1 1 
i T 1 16 1 t 1 1 1 1 1 1 1 1 1 1 
t— 1 1 1 1 1 1 1 1 1 1 1 1 1 

JUL 1 R 1 1 9 1 1 1 1 9 1 1 1 1 9 1 1 1 

l-M-3^-1 1 1 1--I.-.1 1 1-3-1 1 I—I 

AUG jRl I9I 1 1 I9I 1 1 I9I 1 I 
1 T 1 16 1 1 I 1 1 1 1 1 111 1 1 1 

SEP 1 R 1 1 3 1 1 1 1 1^1 1 1 1 9 1 1 1 
I T 1 18 I 1 1 1 1 1 1 1 2 1 1 1 1 

OCT 1 R 1 1^1 1 1 1^1 1 1 1 ^ 1 1 1 
j ^ j 18 1 I 1 1 j I I 1 1 I j j j 

NOV 1 R 1 1 ') 1 'l 1 1 1 ^ 1 M 1 1 M 1 1 1 

|_M.-.|._...|.....|__._.|.....| 1 1.....1 1 1 1.....1 

DEC 1 R 1 1 7 1 1 1 j 1 8 1 1 1 1 8 1 i 1 
1 T 1 IS 1 1 1 1 1 1 1 1 2 1 1 t 1 



NOTE: All results are for 100 nL samples; tests car r led cut at HUE lab, Resources Road. 

A - Absent E = 0-10 H = 0- 1 

B "= 1-100 F = 11-500 I = 2-50 

C ' 101-5000 G - >500 J = >50 
- >5000 



TABLE 7,0: BACTERIOLOGICAL TESTING 1^^^ (No. Of Analyses Per Category) 

MOE WPOS PROTOCOL 



JAN 
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1 TOTAL COLI 1 FECAL COLI | FECAL STREP | 


lA|B|C}D|A|^|F GlAlHit Jl 


111 l9l 1 1 l9l 1 I9l 1 
1 T 1 16 1 1 1 1 1 1 1 2 1 1 1 

1 R 1 1 10 1 2 1 1 1 8 1 1 1 8 1 1 
1 T 1 16 1 1 1 1 1 1 111 1 1 

IRI Islil 1 I9I 1 I9I 1 1 

1 T 1 16 1 1 1 1 1 1 111 1 1 1 

IRI 1 10 1 1 1 1 10 1 1 1 10 1 1 1 
1 T 1 19 1 1 1 1 I 1 1 1 1 1 1 

iRI I9I 1 1 I9I 1 1 l9l 1 1 
1 T 1 17 1 1 1 1 1 1 1 1 3 1 1 1 1 

IRI 1 8 1 1" ' 1 '"|"8"( 1 1 |""¥'| 1 1 

1 T 1 16 1 1 t 1 1 1 1 1 1 1 1 1 

IRI |3|1| 1 1^1 1 1 1^1 1 1 
1 T 1 13 1 1 1 1 1 1 1 1 1 1 1 1 

IRI |8|1| 1 1^1 1 1 1^1 1 1 
1 T 1 18 1 1 1 1 1 1 1 1 4 1 1 1 1 

IRI |8| 1 1 l^i 1 1 j8| 1 1 
1 T 1 16 1 1 1 1 1 1 1 1 2 1 1 1 1 

IRI |9| 1 1 |9j \ 1 |9| 1 1 
1 T i IB 1 1 1 1 1 1 1 111 1 1 1 

1 R 1 1 8 1 1 1 1 1 9 1 1 1 1 9 1 1 1 
1 T 1 17 1 1 1 1 1 1 1 111 1 1 1 

IRI |7ll| 1 |8| 1 1 181 1 1 
1 T 1 16 j 1 1 1 1 1 1 1 2 1 1 I 1 



FEB 



MAR 



APR 



MAY 



JUN 



JUL 



AUG 



SEP 



OCT 



NOV 



DEC 



NOTE: All results are for 100 mL samples; tests carried out at HOE lib, Resources Road. 

A - Absent E = 0-10 H = 0-1 

B = 1-100 F = 11-500 1 = 2 50 

C - 101-5000 6 ' >500 J = >50 

D ' >5000 



APPENDIX D 
TERMS OF REFERENCE 



WATER PLANT OPTIMIZATION STUDY 

GENERAL TERMS OF REFERENCE Page 1 



Purpose 

To review the present conditions and determine an optimum treatment 
strategy for contaminant removal at the plant, with emphasis on 
particulate materials and disinfection processes. 

Work Tasks 



1. Receive an information package from the MOE. Review the 
information provided and meet with the MOE staff, if required, to 
discuss the project. 

2. Document the quality and quantity of raw and treated waters. 

3. Define the present treatment processes and operating procedures. 
Prepare a progress report on Works Tasks 1-3 for the Project 
Committee, 

4. Assess the methods of efficient particulate removal which would 
utilize the present major capital works of the plant. Evaluate 
the particulate removal efficiency and sensitivity of operation, 
assuming optimum performance of the plant. 

S:. Assess current disinfection practices and possible improvement 
methods . 

6,. Describe possible short and long-term process modifications to 
obtain optimum disinfection and contaminant removal. 

7. Prepare a draft report for the project committee's review. 

8. Prepare the final report. 
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WATER PLANT OPTIMIZATION STUDY 

GENERAL TERMS OF REFERENCE - WORK TASK NO. 1 Page 2 



1 RECEIVE AN INFORMATION PACKAGE FROM THE MOE. REVIEW THE 
INFORMATION PROVIDED AND MEET WITH THE MOE STAFF, IF REQUIRED, TO 
DISCUSS THE PROJECT. 

Elements of Work 

(a) Receive an information package from the MOE concerning the plant 
and the study. This package includes a genera] terms of 
reference, a general table of contents for organizing the study in 
a manner 'consistent with other plant reports, the WPOS reporting 
tables and a copy of Ontario Drinking Water Objectives. 

(b) Review the information and prepare for a meeting to initiate the 
work on the project, including preparation of a schedule of 
manpower and staff committments. 

(c) Meet with the MOE to discuss the available data, the terms of 
reference, and the project staff and work schedule. If a 
consultant is carrying out more than one study it may not be 
necessary to meet with the MOE at the start of each study. 
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WATER PLANT OPTIMIZATION STUDY 

GENERAL TER^S OF REFERENCE - WORK TASK NO. 2 Page 3 



2. DOCUMENT THE QUALITY AND QUANTITY OF RAW AND TREATED WATERS. 

Elements of Work 

(a) Prepare a monthly summary of maximum, minimum, and average flows 
for the last three consecutive years (Table 1.0). Address any 
discrepancies which exist between raw and treated flow rates. 

(b) Based on the above, briefly review and tabulate for the last three 
years, the monthly maximum, minimum, and average per capita flow 
for the total population served by the plant (Table l.I). Compare 
the plant data with typical per capita flows for the local region. 
Indicate major consumers who may influence the figures. 

(c) Document the methods of measuring the raw and treated water flow 
rates . 

(d) Summarize, for the last three consecutive years, where available, 
the raw and treated water; turbidity, colour, residual aluminum/ 
iron, pH, temperature and treatment chemical dosages (other than 
disinfection and fluoridation). The summary should indicate the 
monthly daily average and maximum and minimum day (Table 2.0). 

For the same three year period, tabulate also the daily average 
for the typical seasonal months of January, April, July and 
October as well as other months in which problems with particulate 
remova" occurred (Tables 2). Document enough data to define and 
evaluate those problems. 

Record other data, such as particulate counting, suspended solids, 
and algae counting (Table 5.0) which could reflect on particulate 
removal efficiency. 

Document the source and methods used in determining all 
information . 

A comparison should be made between the plant and outside 
laboratory information to ascertain the relative validity of the 
data. For plant data, emphasis should be given to plant 
laboratory tests rather than continuous process control 
instruments . 

(e) Summarize for the last three consecutive years, where available, 
the disinfectant demand, dosages (including all disinfection 
related chemicals and residuals) for all application points 
as well as fluoridation dosage and residual. The summary should 
indicate the monthly daily average and maximum and minimum day 
(Table 3.0). 
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WORK TASK NO. 2 (cont'd) Page H 



For the same three year period, tabulate (Tables 3) the daily 
average for the typical seasonal months of January, April, July 
and October as well as other months in which problems^ with 
chlorine residuals and/or positive bacterial tests identified in 
Table 6. Document enough data to define and evaluate those 
problems. 

Document the methods of dosage evaluation and residua! 
measurements, and establish the validity of the aata proviaed. 

(f) Prepare a summary, based on at least three years of data, of the 
raw and treated water quality testing data for physical, 
microbiological, radiological, and chemical water quality 
information (Table 4). Document as much data as is needed to show 
possible seasonal trends in water quality. Where possible, show 
corresponding sets of raw and treated water quality information. 

Document the source and methods used in determining all water 
quality informati'on and establish thi val idity o? the data, 
comparing plant and outside laboratory data. 

(g) Tabulate, for the last three consecutive years, the raw and 
treated water bacterial test information at the plant 
(Table 6). 

Document the source and methods used for all data provided. 

(h) Document the water sampling systems (source, pump, line-material 
and size, vertical rise velocity sampling location) used in the 
plant (similar to DWSP Questionnaire in Appendix A). 

(i) Prepare a summary of inplant testing including Test, Sampling 
Point, Testing Frequency, Reporting Frequency, Testing 
Instrumentation including calibration. 

(j) Identify other water quality concerns, not related to particulate 
removal or disinfection, which should be considered as part of the 
assessment phase of this evaluation program. 
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WATER PLANT OPTIMIZATION STUDY 

GENERAi. TERMS OF REFERENCE - WORK TASK NO. 3 Page 5 



3. DE'INE THE PRESENT TREATMENT PROCESSES AND OPERATING PROCEDURES. 
PREPARE A PROGRESS REPORT ON WORK TASKS 1-3 (8 COPIES), FOR THE 
PROJECT COMMITTEE. 

Elements of Work. 



(a) Where drawings are available, assemble sufficient record drawings 
of a reduced size, to document the general site layout and the 
interre'iationship of major plant components. If available, 
include a process and piping diagram (PAPD) of the plant 
operations . 

(b) Prepare a simplified block schematic of all major plant components 
including chemical systems and indicating design parameters. 
Appendix B is an example of the required standard schematic. 

(c) Prepare a photographic record of the plant facilities, 
illustrating all of the major plant components and chemical feed 
systems. The record should include approximately 30-40 coloured 
(!3 cm X 12 cm) (or 10 cm x 15 cm) prints, suitably labelled. The 
progress and draft reports may include photocopies in lieu of the 
prints. 

(d) Tabulate the design parameters for all the major plant components, 
with emphasis on the process operations, including chemical feeds. 
This information, as a minimum, must be consistent with the OWSP 
Questionnaire (Appendix A) and must be confirmed and verified by 
field observations. The design parameters should be evaluated at 
design, rated and actual operational flows. 

(e) Prepare a summary of how the plant is operated, including chemical 
dosage control, such as jar testing information, filter 
backwashing procedures and initiation, and pumping and flow 
control . 

(f) Document all reported and other apparent problems in plant 
operations and/or in the distribution system related to water 
quality. In addition list the health related parameters which 
(ixceed the Ontario Drinking Water Objectives (Table 7). 

(g) Submit 8 copies of the progress report to the Prime Consultant for 
distriQution to the Project Committee, 
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WATER PLANT OPTIMIZATION STUDY 

GENERAL TERMS OF REFERENCE - WORK TASK NO. 4 Page 6 



4 ASSESS THE METHODS OF EFFICIENT PARTICULATE REMOVAL WHICH WOULD 
UTILIZE THE PRESENT MAJOR CAPITAL WORKS OF THE PUNT. EVALUATE 
THE PARTICULATE REMOVAL EFFICIENCY AND SENSITIVITY OF OPERATION, 
ASSUMING OPTIMUM PERFORMANCE OF THE PUNT. 

Elements of Woric 

(a) Assess the validity and implication of all information relating to 
particulate removal provided in Work Tasks 1 and 2 with emphasis 
on method, metering and sampling, etc. 

(b) Using information provided in Work Tasks 1, 2 and 3 evaluate the 
plant's particulate removal efficiency. The basis of minimum 
particulate removal should be -1.0 F.t.u. It should, however, be 
recognized that it is desirable to strive for an operational level 
which is as low as is achievable. 

(c) Conduct an evaluation of possible optimum performance 
alternatives. Include jar testing using established industry 
practice. 

(d) Evaluate the feasibility of optimum removal using the existing 

plant capital works. This evaluation should consider the worst 
case water quality conditions, even though field testing data may 
not be available during the initial phase of the study (see Work 

Task 7). 

(e) Describe the operational procedures, management strategies, and 
equipment required for various feasible alternatives. Estimate 
chemical dosages, level of operational expertise, and sensitivity 
of operation of the alternatives. 
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WATER PLANT OPTIMIZATION STUDY 

GENERAL TERMS OF REFERENCE - WORK TASK NO. 5 Page 7 



5. ASSESS CURRENT DISINFECTION PRACTICES AND POSSIBLE IMPROVEMENT 
METHODS. 

ETements of Work 



(a) Assess the validity and implication of all information relating to 
disinfection provided in Work Tasks 1, 2 and 3 with emphasis on 
method, metering and sampling etc. 

(b) Using the information provided in Work Tasks 1, 2 and 3 evaluate 
the plant's ability to disinfect the water. The basis of :ninimum 
disinfection should be to ensure a water quality as described in 
the Ontario Drinking Water Objectives. 

(c) Conduct an evaluation of possible optimum disinfection procedures 
for the plant, with consideration also given to the reduction of 
chlorinated by-products in the treated water. 

(d) Evaluate the feasibility of the various alternatives using the 
existing plant capital works. 

(e) Assess the relative merits of the alternatives. Describe the 
operational procedures, management strategies, and equipment 
required for the feasible alternatives. Estimate chemical 
dosages, level of operational expertise, and sensitivity of 
operation for the alternatives. 
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.NT OPTIMIZATION STUDY 

REFERENCE - WORK TASK NO. 6 Page 8 



IBE POSSIBLE SHORT AND LONG-TERM PROCESS MODIFICATIONS TO 
M OPTIMUM DISINFECTION AND CONTAMINANT REMOVAL. 

f Work 



re a list of modifications which should be considered for 
lad implementation evaluation. Provide an estimated cost and 
ble schedule for implementation for each of the proposed 
ications. 

s not the purpose of this study to provide a detailed 
mentation scheme for plant rehabilitation. It is, however, 
sary to scope the feasible short and long-term process 
ications required to achieve optimum disinfection and 
minant removals. 

porate (a) above in the draft report. 
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WATER PLANT OPTIMIZATION STUDY 

GENERAL TERMS OF REFERENCE - WORK TASK NO. 7 



Page 9 



7. PREPARE A DRAFT REPORT FOR THE PROJECT COMMITTEE'S REVIEW. 
(8 COPIES). 

Elements of Work. 



(a) The report must include all information for Work. Tasks 1-6. 

The infornvation must be organized and presented in a logical and 
co-ordinated fashion. A general table of contents (Appendix C) is 
provided for organizing the material in a manner consistent with 
other plant reports. 

Submit the draft report for review by the Project Committee. 



(b) Meet with the Project Committee 
submission of the report. 



(c) 



on 



site at least one week after 



Prepare a separate letter report containing recommendatiQn(s) 
concerning the need for additional field testing to cover quality 
conditions not available during the period of this study. The 
Project Committee may decide to delay completion of the final 
report until field data can be obtained to confirm the predictions 
of performance for the worst case water conditions. 
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WATER PLANT OPTIMIZATION STUDY 

GENERAL TERMS OF REFERENCE - WORK TASK NO. 8 Page 10 



I 
I 
I 



8. PREPARE THE FINAL REPORT. 
Elements of Worlc 

(a) Conduct additional field testing if required. iscuss the 
implementations of the results with the Project Comm ttee if the 
results differ from the predicted performance. 

(b) Amend the report as per review comments, incorporatin additional 
field data if required. 

(c) Submit 25 copies of the final reports (including the colour 
photographs) to the MCE for distribution. 
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